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Section T3, paragrapb 2; 

Tbe Annual Ke|»rt of tbe Secretary of Agriculture aball hereafter be aub- 
mitted and printed tu taro parla, aa followa: fart One, which aball contain 
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of the country, and to Include a general refiort of the operations of the Depart- 
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copies for tbe Dcfiartment of Agriculture; and of Part Two. one hundred and 
ten thousand copies for tbe use of tbe S«ute, three hundred and silty thousand 
copies for the use of tbe House of Itepreaentallves. and thirty thousand copies 
for the use of tbe Department of Agriculture, tbe lllustratlona for the same to 
be executed under the superrlaiou of the Public Printer, in accordance with 
directions of the Joint Committee on Printing, said lllustnitlons to be subject 
to the approval of the Secretary of Agriculture; and tbe title of each of tbe said 
parta shall be such as to show that such part Is complete In Itself. 
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PREFACE. 


The Yearbook for 1910 closely follows, in the main, the style and 
character of its predecessors. The tendency to increase the size of 
the volume has been a.s vigorously resisted as possible, considering the 
excellent material available for use. This volume has been prepared in 
the usual way, whidi is as follows: Early in June the Secretary calls 
upon each chief of bureau, division, or ofiSce to furnish titles of arti- 
cles, from which, early in July, he selects those which seem to him 
most timely and interesting, arid authorizes the preparation and sub- 
mission of the manuscripts not later than December 1 for examination 
and publication, if found available for such use. Then follow the 
editing, selection of illustrations, proof reading, indexing, and finally 
the distribution, which now begins early in May. During a consider- 
able portion of the year, therefore, the Yearbook is in course of prep- 
aration or distribution. 

This volume contains 28 articles, including a wide range of subjects, 
each closely related to or describing some line of work of the depart- 
ment. Both in the nature of the articles presented and in the man- 
ner of treating the subjects the controlling idea has been that of 
practical utility, while the statements are as brief and couched in 
language as simple as possible. 

The statistical tables with which the Appendix closes present the 
domestic production, prices, and commercial movement of the prin- 
cipal crops and farm animals with greater fullness U^an heretofore, 
and in the tables for world’s production all the improvements of last 
year’s volume are retained. The statistical tables represent a work 
of great magnitude, and have required considerable time for the 
collection of data and for tabulation after the close of the calendar 
year. 

An appreciation of the true meaning of statistics requires that 
they shall be regarded as round numbers, howevw accurately ex- 
pressed on paper. The degree to which statistical items should be 
rounded depends upon the size and nature of the item. In making 
up the table showing the production of wheat in the United States 
it is found advisable, for the sake of accuracy, to use 1,000 bushels 
as the unit of measurement; but in comparing the entire crop of one 
Jsar with that of another, a simple and accurate method is to take 
1,000,000 bushels as the unit of measurement; thus, the crop of 1910 

8 



4 TIABBOOK <» THl I«PABinCBHT Of 

amoimted to 695 millicni bushels, ts oompsred vitii 780 nullion 
bushels the jeer before. The same principle applies to the use of 
other statistics. 

The sources of the figures ecmtained in this book sre the most 
trustworthy to be had. Production, acreage, and farm prices were 
computed from reports made to this department by thousands of 
regular correspondents, scattered throughout the country. Exports 
and imports of the United States are taken from reports of the 
Department of Commerce and Labor, which in turn compile its 
data from sworn statements made by persons who export or import, 
and statistics relating to fmreign countri^ are taken from their 
official publications (except in a few instances where none are avail- 
able) and reduced to United States units of wei^t and measurement. 

The review of the weather conditions for the year covered by the 
volume has been greatly condensed, but it is believed that it will 
meet the requirements of all those accustomed to consult the Appen- 
dix of the Yearbook for such information. 

The illustrations in the volume comprise 31 text figures and 40 
full-page plates, 8 of the latter being ccdored. 

The portrait of Hon. Jonathan Prentiss Dolliver, distinguislied 
as a Representative and afterwards as a Senator in Congress from 
Iowa, has been selected as a frontispiece. Because of the conspicuous 
services rendered to agriculture by Senator Dolliver during his 
public career, recently lenninate<l by death, the selection will be 
appreciated by the friends of agriculture throughout the country. 

Joe. A. Ahnou), 
Department Editor. 


WAaBjKOTON, D. C., April iO, 1911. 
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U. S. DEPARTMENT OF AGRICULTURE. 


REPORT OF THE SECRETARY. 

Mr. Pbesident; 

I respectfully present my Fourteenth Annual Report, covering the 
work of the Department of Agriculture for the year 1910. 

AORICTJLTURAl FSODUCTIOH OF 1910. 
mOEBST VALT7B BVSB BSACHED. 

* PKOSPEBITT MAINTAINED. 

Year after year it has been my privilege to record “another most 
prosperous year in agriculture.” Sometimes the increased prosperity 
has been due to weather unusually favorable to agriculture, some- 
times to higher values caused either by a greater yield or demand, or 
by greater money returns due to a scant production ; but usually the 
advance in farmers’ prosperity has been in spite of vkrious draw- 
backs. It would seem that this country is so large in extent and 
has such varied climate, soil, and crops that no nation-wide calamity 
can befall its farmers. Combined with this strong position in agri- 
culture, the Nation may now begin to derive increased confidence 
in its agriculture because of improvements that are permeating the 
whole country in consequence of a grand movement sustained hy the 
National Department of Agriculture and the various state agencies. 

VALUE OF ALL PBODUCTS. 

Nothing short of omniscience can grasp the value of the farm prod- 
ucts of year. At no time in the world’s history has a country 
produced farm products within one year with a value reaching 

18.926.000. 000, which is the value of the agricultural products of this 
country for 1910. This amount is larger than that of 1909 by 

8306.000. 000, an amount of increase over the preceding year which 
is soull for the more recent yean. 
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The vahie of farm products from 1890 to the present year has been 
progressive without interruption. If the value of that census year be 
regarded as 100, the value of the agricultural products of 1000 was 
106.4; that of 1901 was 112.7; that of 1002 was 110.1; that of 1003 
was 124.8; that of 1904 was 129.8; and that of 1005 was 133. The 
year 1906 was an extraordinary one for agriculture, both in quantity 
and in value of production. The value increased to 143.4, as com- 
pared with 100 representing 1899. In the next year, 1907, the value 
of agricultural products rose to 158.7; in the next year, 1008, to 
167.3; in 1909 to 182.8; and in 1910 to 189.2, or almost double the 
value of the crops of the census year eleven years preceding. During 
this period of unexampled agricultural production, a period of twelve 
years during which the farmers of this country have steadily advanced 
in prosperity, in wealth and in economic independence, in intelligence 
and a knowledge of agriculture, the total value of farm products is 
879,000,000,000. 

CHIKF 0S0F8. 

In the statement that follows concerning the crop quantities and 
values for 1910, no figures should be accepted as anticipating the 
final estimates of this Department to be made later. Only approxi- 
mations can be adopted, such as could be made by any Competent 
person outside of this Department. All values are for products at 
the farm, unless otherwise stated, and in no item are values at the 
produce or commercial exchange. 


CORN. 

A National asset amounting to 3,000 million bushels, worth 1,500 
million dollars, is found in the com crop. Its production this year 
was 3,121,381,000 bushels, a crop that exceeds tW of even the great 
agricultural year 1906. It is greater than the average crop of the 
preceding five years by 14 per cent. 

A notable feature of com production this year is the growing 
importance of the South. This has been maiufested in a small way 
in very recent years, but now the increased magnitude of the crop 
in that section, both absolute and relative to National production, 
forces itself upon the attention. 

Let a comparison be made with com production in the South in 
the cmisus year 1889, or twenty-one years ago. At that time the 
South Atlantic States produced only 6.2 per cent of the National 
crop of com. This year they produced 9.1 per cent, or an increase 
relativdy of about one-half. The relative increase for the South 
Ooitral States is even greater, being from 14.8 percent of Uie National 
<atq[> of 1889 to 23.4 per cent in 1910. Then tiie South produced 
hai^y more than one-fifth of the National crop; now it produces 
me-third. 
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llie power that this increased com production gives to southern 
farmers with respect to independence, release from buying feeding 
•tuffs, in producing meat, and maintuning dairy and other domestic 
animals is well understood. 

While the value of this com crop is below that of 1909 and also of 
1908', its amount belongs to stories of magic. It can hardly be 
reckoned at less than $1,500,000,000, a sum sufficient to cancel the 
interest-bearing debt of the United States, buy all of the gold and 
silver mined in all of the countries of the earth in 1909, and still 
leave to the farmers a little pocket money. 

The com crop is a National asset in more than one sense. It is not 
merely wealth in existence for the time being, but it is an asset of 
perpetual recurrence. Year after year, throughout the ages, a stu- 
pendous amount of corn, with incr^ible value, can be produced. 

The cotton crop, including seed, is worth this year only three-fifths 
of the value of the corn crop; the wheat crop only two-fifths; the 
hay crop, less than one-half. All of the cereals, except com, are 
together worth only three-fourths as much. The great allied iron 
and steel industries had in the latest census year for which results 
have been published, 1904, a production worth only 60 per cent of 
the value of this year's corn crop. 


COTTOS. 

For many years the cotton crop was fourth in value among the 
crops, being exceeded usually by com, wheat, and hay. But in those 
days the price of cotton was very low. The crop of this year may be 
worth in lint and seed a round $900,000,000 at the farm, or more 
than the com crop was worth in any year prior to l6oi, or more 
than the wheat or hay crop was ever worth. 

Apparently the cotton crop of this year, including seed, is worth 
$129,000,000 more than the crop of last year, and that crop was far 
above any previous one in value. During the last five years the 
cotton crop had an average value of $685,000,000, so that the value 
for this year is 13 per cent above the five-year average. 

The number of bales in this year's cotton crop will be determined 
by the Bureau of Statistics of this Department in December, and at 
the present writing no forecast of that estimate can be suggested. 
From conunercial sources, however, it is evident that the cotton 
production of tiiis year will be considerably short of being a record 
breaker, although possibly it may be the fourth in order of magnitude 
that this country has produced. 

The avttage cotton crop of the preceding five years had a weight 
which perhaps is not far from most of the commercial estimates for 
the crop of thui year. 
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HAT. 

Wheat has often contoided with hay as to precedence in value 
and the place in 1910 goes to hay, notwithstanding its short crop. 
The value of the hay crop is about $720,000,000, an amount whi^ 
has been exceeded but once, and that in 1007, when the crop was 
worth $744,000,000. Indeed, the value of the crop of this year is 
much above that of the high crop values of other preceding years, 
iUustrating the principle that a somewhat deficient crop is usually 
worth more in the aggregate than an abundant one. The value of 
the crop of this year is 13 per cent above the average of the preceding 
five years. 

The quantity of the hay crop is 60,116,000 tons, and has been 
exceeded a dozen times. It is 5 per cent below the average crop of 
the preceding five years. The feeing value of the hay crop, how- 
ever, is greater than its tonnage implies. Alfalfa has entered into 
the production of tlus crop in recent years and has now become in 
itself a crop of large proportions. 

In relative geographic distribution, the hay crop has changed per- 
ceptibly during the twenty-one yWrs since the census year 1889. 
During the interval the North Atlantic States have increased their 
production of the National crop from 24.3 to 27.8 per cent; the West- 
ern division, 7.9 to 16.4 per cent; the South Atlantic, from 3.1 to 3.9 
per cent; the South Central, from 3.3 to 5.8 per cent; the two south- 
ern groups of Statesj from 6.4 to 9.7 per cent; and consequently, the 
North Cwtral States have lost relatively in a marked degree, or from 
61.4 to 46.1 per cent of the National crop. 

WHEAT. 

Fortunately the wheat crop is divided mto two sowings, autumn 
and spring, and consequently it is not improper to regud wheat as 
having two crops. These to some extent cover the same territory, 
Imt they belong largely to different geographic areas, subject to difier- 
ent climatic accidents, with the frequent result that one of the crops is 
a successful one and the other is not. Such was the fact this year, 
when the winter crop was a large one and the spring-sown crop suf- 
fered from severe drought. 

The production of both crops this year is 691,767,000 bushels, or 
substantially the average of the preying five years, whereas the 
value is almut $626,000,000, or 7.6 per cent above the five-year 
average. 

The quantity of this year’s wheat crop has bem exceeded four times, 
but the vahie has been exceeded only once, in 1909, although the crop 
of 1908 was nearly as valuable. 
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Wheat is another crop that has undergone perceptible change in 
rdative geographic distribution since the census year 1889, but in a 
less degree than com and hay. During the twenty-one years the 
fraction of the National crop produced in the North Atlantic States 
declined from 6.8 to 5.9 per cent; in the North Central States, from 
68.6 to 62.9 per cent; whereas there were increases in the other 
geographic divisions — from 5.9 to 6.6 per cent in the South Atlantic; 
from 5.2 to 9.7 in the South Centnd; and from 13.5 to 14.9 in the 
Western States. 

OATS. 

Easily the fifth crop in point of value is oats, a position that it has 
long occupied. The value this year is probably over $380,000,000, 
and has been exceeded in this respect only by the crop of 1909. 
Compared with the average value of the five preceding years, this 
year’s value is 12 per cent greater. 

In quantity the crop of this year is a magnificent one. For the 
second time in the history of this country the crop exceeds one billion 
bushels, the precise estimate standing at 1,096,396,000 bushels, or 
about 90 million bushels above the great crop of 1909. The crop 
of this year is 22 per cent greater than the average of the five previous 
years. 

The production of this crop has shifted somewhat into the South 
Central and Western States in comparison with the National produc- 
tion since 1889. The share of the North Atlantic States has declined 
from 10.8 to 8.6 per cent; of the South Atlantic States, from 2.9 to 2 
per cent; of the North Central States, from 79.7 to 77.2 per cent; the 
South Central States gained the difference between 4.7 and 6.5 per 
cent; the Western States the difference between 1.9 and 5.7 per cent. 

POTATOES. 

Next in order of value is the potato crop, which' was exceeded in 
only two or three former years. Compared with the average value 
of the five previous years, the value for this year is 1 per cent greater. 
With the exception of the crop of 1909, which was m a degree an over- 
production, the crop of potatoes this year was the largest ever grown 
m this country, the preliminary estimate of this Department being 
328,787,000 bu^els. This quantity is 8 per cent greater than the 
average for the preceding five years. 

SUOAB. 

Beet-«ugar production in 1910 has been subject to vicissitudes of 
oliniate and othw influences. A smaller acreage of si^ar beets was 
planted in Colorado; there was a lack of moisture necessary to a full 
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crop in Utah and Idaho; whereas the production of California, 
Michigan, Wisconsin, and other States considerably exceeds that of 
last year, partly due to three new operating factories. Five new 
factories will be in operation in 1911 — two in California and one each 
in Colorado, Utah, and Nevada. AU acreage planted this year 
returned beets excellent in both quality and quantity. 

It is too early now to forecast accurately the production of beet 
sugar for 1910, but the indication is that the crop will be about as 
large as that of 1909, or, say, 512,000 short tons. The factory value 
of this sugar is about $51,000,000, or hardly less than the value of 
the crop of 1909, which was the record year. 

Commercial estimates indicate that the cane-sugar crop of this year 
will be about 347,000 short tons, which has been frequently exceeded 
in recent years. The factory value of this sugar is about $28,000,000, 
an amount that has been exceeded in four years. 

If prospects are realized, the entire sugar crop of factory produc- 
tion, beet and cane combined, will be about 859,000 short tons, or a 
production that has been exceeded in only one year, 1909. In factory 
value the two sugar crops will equal about $79,000,000, and if to this 
be added the value of molasses, sirup, beet pulp, and sorghum and 
maple products, the combined value of the production of sugar, sirup, 
and molasses, with subsidiary products, is about $97,000,000, or only 
$4,000,000 under the high-water mark of 1909. 

TOBACCO. 

The tobacco crop has slightly exceeded the production of the 
record year 1909, and its 967,150,000 pounds are 26 per cent above 
the average production of the five preceding years. 

Apparently the tobacco prices of 1909 are barely maintained for the 
crop of this year, and the total value of the crop is therefore about 
the same as it was for the crop of 1909, or, say, $95,000,000. No 
tobacco crop previous to 1909 was worth its amount by fully 20 
million dollars. 

Tobacco, under the better prices of recent years, is steadily climbing 
upward in production. The average prices for the last five years, 
including 1910, have been 10 cents a pound and a little better. It 
seems to be required that the average price of the crop, all t 3 q)es and 
grades included, shall not decline if this crop is to maintain its 
increasing production. 

BABLEY. 

Barley this year has hardly maintained the average production of 
the preceding five years, the production of this year bemg 158,138,000 
bushels, as compared with the five-year average of 161,240,000. 
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This year's crop, however, has been exceeded only three times, in 
1909, 1908, and 1906. 

In point of value the crop of 1910 has been exceeded only in 1907, 
and the value of this year is 16 per cent above the average of the 
previous five years. 

The price of barley suddenly increased about 60 per cent, to 66.6 
cents in 1907, after which it declined to about 55 cents a bushel in 
1908 and 1909; but a higher price than this is indicated for the crop 
of this year. 

In relative geographic redistribution of the barley crop since 1889, 
the share of the North Atlantic States has declined from 12.2 to 2 
per cent, while the share of the North Central division of States 
has increased from 60.3 to 62.8 per cent, and that of the Western 
States from 26.9 to 34.4 per cent. 

FLAXSEED. 

Flaxseed follows barley in order of importance of value of crop. 
At this writing the indication is that the value of the flaxseed produc- 
tion of this year will be about $33,000,000, which would be the record 
amount were it not for the greater value of the crop of 1909. Com- 
pared with the previous five years, the value of this year’s crop is 13 
per cent greater. 

While the value of this year’s crop remains near the top, the produc- 
tion is far below that of recent years, the preliminary estimate being 
15*050,000 bushels. 

The low production and high value of the flaxseed crop are recon- 
ciled in the high price of flaxseed per bushel beginning early in this 
year. The November 1 price at the farm in 1908 was $1.08; in 1909, 
same month, $1.40; and in 1910, same month, $2.29. 


ETE. 

Next in order of value is the rye crop, the 32,088,000 bushels being 
worth at the farm about $23,000,000. This crop is constant in 
production and varied little in value in recent years. A laiger share 
of the National crop is now produced in the North Atlantic States 
than in 1889, the increase being from 28.4 to 33.9 per cent. Durii^ 
this time the North Central States have declined in their share from 
63.2 to 57 per cent. 

EICE. 

Rice production in 1910 remains Substantially at the figure of 1909, 
or, say, a little over 1,000,000,000 pounds of rough rice. No year 
previous to 1909 produced as large a crop; it exceeds the average of 
the previous five years by 25 per cent. 

The price of rice, however, has declined, so that the crop of this 
year is worth hardly $16,000,000, or about the same as the crops of 
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1906 and 1907. This value has been exceeded in 1908 and 1909, so 
that the value of this year’s crop is about 2 per cent below the five- 
year average. 

HOPS. 

The estimates of persona outside of this Department indicate that 
lie hop crop of this year will be 13 per cent below the average 
quantity of the preceding five years, and the smallest crop in a dozen 
years or more. The farm price of hops in 1910 has improved some- 
what over the averse of the previous five years, so that the total 
.value of the crop of this year is 3 per cent above the five-year average. 

AIX CERBA1.S. 

For transportation purposes and as a rough indication of the pro- 
duction of all cereal crops, a statement of the total production of 
these crops in bushels is interesting. In no previous year has the pro- 
duction of these crops equaled the 5,140,896,000 bushels of the cereals 
of 1910. The production of this year is 13 per cent above that of the 
five-year average, which is about 4i billion bushels. 

In value, however, the cereals of this year fall below that of 1908 
and 1909, principally on account of the decline in the farm price of 
com. TWs year's value is $2,710,000,000, or about $230,000,000 
below the total for 1909 and $50,000,000 below that of 1908; how- 
ever, it is 11 per cent above the five-year average. 

ST TMMAIt V 07 COUPABIBON8. 

This is the year of highest production for com, oats, the total of all 
cereals, and for tobacco. But the only crop that reached its highest 
value this year is cotton. 

The list of crops that stand next to the highest, either in quantity 
or value, or both, is much larger than the foregoing. In production 
next to the highest year are found for 1910 the crops of rice, hay, 
beet si^ar, and the total for all sugar. In the list of the crops that 
are next to the highest in value are wheat, oats, barley, tobacco, 
flaxseed, beet sugar, and the total for all sugar. 

The potato crop was third in order of quantity and the com crop 
and the total for all cereals were third in value. Barley and rye were 
fourth in production and potatoes fourth in value. Fifth in pro- 
duction was wheat and fifth in vtdue rice. 

The average production of tha five years preceding 1910 includes 
the remarkably productive year 1906 and was generally a period of 
vigorous production. Notwithstanding the high charactM of the 
period, the production of 1910 is above the five-year average in the 
csase of com, oats, rice, rye, buckwheat, beet sugar, the total for all 
sugar, potatoes, tobacco, and wool. 
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In comparison with the avert^e of the preceding five years the 
value of the crops of (his year was greater in the cases of com, wheat, 
oats, barley, rye, buckwheat, cotton, beet sugar, the total for all 
sugar, flaxseed, hay, potatoes, tobacco, and hops. 

The value of the farm products of 1910 shows both gains and 
losses in comparison with 1909. A gain of $130,000,000 is made for 
cotton lint and seed, $30,000,000 for hay, and $3,000,000 for barley. 
A loss was suffered in wheat, amounting to $104,000,000; com, 
$98,000,000; oats, $26,000,000; potatoes and wool, $23,000,000 each. 

The farm value of the cereal crops declined $230,000,000 in 1910 
from 1909, and the value of all crops declined $119,000,000. A gain 
was made, however, in the value of animal products, amounting to 
$424,000,000. It has been a year of high prices for meat and animals, 
for poultry and eggs, and for milk and butter, and for these reasons 
the total value of all farm products increased in 1910 $304,000,000 
above the estimate for 1909. 

FOEBION TRADE IN AaEICTrLTURAL PRODUCTS. 

THE TRADE BALAKCE. 

Until 1898 there was ever a balance of trade against the United 
States in merchandise other than farm products; in that year for 
the first time the exports of merchandise other than farm products 
exceeded in value the imports. From 1898 to 1902 the value of 
exports of merchandise other than farm products exceeded that of 
imports, and again from 1904 to 1909. The contrary was true for 
1903 and 1910, the adverse balance of the last year for manufac- 
tures and other merchandise not produced on the farm being 
$10,926,193. 

On the other hand, in the case of farm products there has been an 
almost unbroken balance of trade in favor of the United States as 
far back as inquiry has been made. From 1851 to 1863 is found 
this favorable balance and also from 1866 to the present time. During 
the five-year period 1886-1890 the farmer’s balance of trade in favor 
of this country averaged $206,265,002; during the next five years 
the average was $257,666,800; in the five years that followed the 
average was $386,637,041 ; during the period 1901-1906 the average 
was $431,234,941; and during the last five-year period, 1906-1910, 
the average was $433,683,775. The increase in this quinquennial 
average has been unbroken since 1886-1890. 

Except for two years, 1898 and 1901, the highest balance of trade 
in favor of this country in the matter of farm products was 
$488,004,797 for- 1908, a year which seems to mark the culminating 
point in the course of the balance of trade in farm products. In 
190^^e balance declined to $274,210,152, and in 1910. the decline 
S— 7<ho7*— VBK 1910 2 
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continued to $198,090,925. It may be that in 1910 there was not 
that National surplus of agricultural products to export which the 
country had oSeted to other nations of the earth in years preced- 
ing. But, however this may be, it is a fact recognized in the export- 
ing trade that the prices of farm products in the fiscal year 1910 
were high enough to prevent that free export movement which before 
existed. 

In consequence of the favorable balance of trade in farm products, 
the entire foreign trade of the United States in merchandise has 
exhibited a surplus of exports over imports almost constantly 
since 1875. 

EXPORTS . 

The value of the exports of farm products, after constant oscilla- 
tion, increased to the enormous amount of $1,017,396,404 in 1908, 
from which there was a decline in 1909 and another in 1910, for 
which latter year the amount stands at $871,107,067, a value which 
has been exceeded only in the years 1901 and 1906 previous to 1907. 

In the exports of 1910 the principal item was cotton with a value 
of $450,447,243. Next in order stands packing-house products with 
a value of $135,959,373; third in order are grain and grain products 
valued at $133,320,418; after which are tobacco, $38,115,386; oil 
and oil-cake meal, $19,251,012; fruits, $18,504,591; live animals, 
$17,447,735. Compared with 1909, there was a decrease in all of the 
principal items except in cotton, for which the increase was about 
$33,000,000, fruits about $2,500,000, and tobacco about $7,000,000. 

Farm products as an element of the value of domestic exports 
have had a decreasing ratio from about 80 per cent at the middle 
of the nineteenth century to 61.6 per cent in 1900, 55.1 per cent in 
1909, and 50.9 per cent in 1910. 

IMPORTS. 

The imports of farm products have constantly increased in value 
throughout the history of this country’s international trade. They 
constituted about 26 to 33 per cent of the value of all imports at 
the middle of the mneteenth century and they increased to 50 per 
cent and over at the end of that century, since which time they have 
varied, but have not reached 50 per cent subsequent to 1899. The 
fraction for 1910 is 44.1 per cent of the value of all imports. 

absolute instead of relative value, however, the imports of farm 
products have constantly increased until they reached the enormous 
total of $687,486,188 in 1910, an amount much above that of 1909 
wd still further above the more prominent amount of the preceding 
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Among thft more prominent imports of t^eultural products for 
1910 are packing-house products, $130,140,313, mostly hides and 
skins; si^ar and molasses, $107,716,367; cofifee, $69,194,353; silk, 
$67,119,108; wool, $51,220,844; vegetable fibers, $48,234,977 ; tobacco, 
$27,756,133; fruits, $24,177,160. 

Increases are found, 1910 over 1909, in packing-house products, 
wool, vegetable fibers, fruits, sugar and molasses, and tobacco. 

FOREST PRODUCTS. 

The value of the exports of domestic forest products was never so 
high as in 1910, except for the years 1907 and 1908. In 1910 the 
value is $85,054,602, and the highest amount ever reached, which 
was in 1907, was $92,948,705. The value of exported naval stores 
in 1910 was $18,681,962, a value larger than that of 1909, but smaller 
than that of other recent years. 

The imports of forest products consisted mostly of india rubber, 
wood pulp, pulp wood, and woods not grown in the United States. 
Their value in 1910 is $179,610,886, which is by far the highest annual 
value of imports. It was not until 1907 .that the value of these 
imports exceeded $100,000,000. 

PSICES OF FAEM PRODUCTS. 

FABHEK’S SEtABE OF CONSUUEB’S COST. 

AN EQUALIZINU FEOCEBB. 

High prices was one of the subjects of my annual report for 1909. 
It was shown that for many years previous to about 1897, or a little 
later, the prices of farm products received by farmers were even less 
than the cost of production, and often little if any above that cost, 
so that during a long period of years the farmer was not thriving. It 
was shown also that in the upward price movement, which began 
about 1897, the prices received by the farmer have advanced in 
greater degree than those received by nearly all other classes of pro- 
ducers. That this should have been so was merely a matter of 
justice to the farmer to equalize the reward of his efforts with the 
rewards received in other lines of production. 

INCREASE OF BEEF PRICES. 

The price received by the farmer is one thing; the price paid by 
the consumer is far different. The distribution of farm products 
from the farm to consumers is elaborately organized, considerably 
involved and complicated, and burdened with costly features. These 
are exemplified in my report for 1909 by a statement of the results 
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of a special investigation into the increased cost of fresh beef between 
the slaughterer and the consumer. 

It was established that in the Korth Atlantic States the consumer’s 
price of beef was 31.4 per cent higher than the wholesale price received 
by the great slaughtering houses; 38 per cent higher in the South 
Atlantic States; and 39.4 per cent higher in the Western States. 
The average for the United States was 38 per cent. 

It was found that the percentage of increase was usually lower 
in the larger cities than in the smaller ones and highei' in the case of 
beef that is cheap at wholesale than of high-priced beef. It was a 
safe inference that the poorer people paid nearly twice the gross 
profit that the more well-to-do people paid. 

THE DAIKTMAN GETS ONE-HALF THE MILK PHIOE. 

Another investigation into the increase of prices in the process of 
diHtribution was made in the last week of June, 1910. This time the 
' object was to discover what fraction of the consumer’s price was re- 
ceived by the farmer. It was a time of high prices, of high cost of 
living, and the aim was to ascertain to what extent the farmer re- 
ceived a return out of the high consumer’s cost of farm products. 

'The investigation covered 78 cities scattered throughout the United 
States, and the information was contributed by a large number of the 
Department’s crop correspondents and by some of its special agents, 
who made inquiries in aU of the 78 cities. The cities were divided into 
geographical groups for the purpose of computing averages, and these 
were combined into an average for the United States, all after proper 
weighting according to importance. 

Milk was one of the commodities under investigation — a food prod- 
uct indispensable to a laige fraction of the families of the Nation, 
and now a costly one to all consumers. 

WhUe it is true that the dairyman is receiving considerably more 
for his milk than he did before the present era of high prices, yet 
it was discovered in this investigation that throughout the United 
States he receives a scant 50 per cent, or one-half of the price paid by 
the consumer. The other half goes to the railway company for car- 
riage, to the wholesale milk dealer, if there is one in the chain of dis- 
tribution, and to the retailer who delivers at the consumer’s door. 

Freight charges for carrying milk vary according to distance, but 
their average may be r^arded as approximately about 7 per cent of 
tiie consumer’s price. With the fanner receiving about M per cent 
of that price and the railroads 7 per cent, the remaining 43 per cent 

the consumer’s price is received mostly by the retailer. 

The milk wc^on of the retailer has a long route. It stops at a hou^ 
(» two in one city block, perhaps passes several blocks withoutetop- 
|HBg, and so proceeds to serve customers thinly distributed along a 
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route of miles. At the same time the milk wagons of other retailers 
are covering various portions of the same route, and so there is a 
great waste of effort and of expense in the distribution. 

The division of States in which the cost of distributing mil k from 
producer to consumer is the most is the North Central group, in which 
producers receive 44 per cent of the prices paid by the consumer. 
Next in order follow the Western States with 47 per cent, the North 
Atlantic States with 53 per cent, the South Central States with 55 per 
cent, and the South Atlantic States with 57 per cent. 

The average price paid by consumers in the 78 cities is almost 
exactly 8 cents per quart. In the North Atlantic and North Cen- 
tral States the average is 7.5 cents; in the Western States, 8.9 cents; 
m the South Central, 9.1 cents; and in the South Atlantic States, 9.3 
cents. These prices are for the last week in June, 1910. 

BUTTER AND THE RETAILER. 

Factory butter was included in this investigation of prices, in the 
three classes of creamery print, creamery tub, and renovated. Con- 
sumer’s prices were taken in 78 cities in all parts of the country and 
the facts were ascertained in the latter part of June, 1910. 

In the distribution of creamery butter from factory to consumer 
the ultimate price includes the railway charge for transportation and 
the retailer’s addition. The freight charge is about 0.6 of 1 per cent 
of the consumer’s price. 

As a general average for the 78 cities, the creamery receives 86.3 
per cent of the consumer’s price for creamery prints. The per- 
centages are nearly the same in all geographic divisions, the lowest, 
84.6 per cent, i»eing found in the Western States, and the highest, 
87.5 per cent, in the South Atlantic States. 

In the case of creamery tub butter, the factories receive 86.6 per 
cent of the consumer’s price in the 78 cities, the Western States again 
having the lowest percentage, 84.6 per. cent. The highest per- 
centage is 88 for the South Central States, and in the other divisions 
the percentage is between 86 and 87. 

Factories that renovate butter receive a somewhat larger per- 
centage of the consumer’s price than in the case of creamery prints 
and tub butter. The average for the 78 cities is 88.3 per cent, with 
inconsiderable variations among the geographic divisions of the 
country. 

EXHAUSTIVE INVESTIGATIONS. 

The increase of price of farm products in their transfer from pro- 
ducer to consumer was thoroughly investigated in all parts of the 
country and for a large variety of products by the Industrial Com- 
mission. Although the facts obtained in that investigation are now 
.about ton years old, it is believed that the ratios between producer’s 
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and consumer’s prices are approximately the same now as they were 
then. At any rate, it seems probable that the farmer is not now 
receiving a larger share of the consumer’s price' than he received ten 
years ago, and he may be receiving a sniEdler share. 

POULTKT. 

Within the field of investigalion it was found that poultry almost 
doubled in price between the farmer and the consumer; in other 
words, the farmer received only 55.1 per cent of the consumer’s price. 
Inquiries were made concerning turkeys as distinct from other 
poultry, with the result that it was found that the farmers received 
63.5 per cent of the final price. Chickens as a separate description are 
represented by the percentage of 68.4 when priced by the pound, and 
by 57.1 per cent when priced by the head. 

Of the price per dozen paid by the consumer, the producer received 
69 per cent in the case of eggs; dried beans, 75 per cent when bought 
by the bushel; cabbage, 48.1 per cent when bought by the head and 
64.9 per cent when bought by the pound; cauliflower, 75 per cent 
when bought by the dozen; and celery, 60 per cent when bought by 
the bunch. 

THE SUAUJEB THE BETAIL UNIT, THE LESS THE FAEMEB EBCEIVES. 

The general fact was that the producer's percentage of the con- 
sumer’s price diminished as the quantity sold at retail was smaller. 
For instance, the apple grower received 55.6 per cent of the consumer’s 
price when the consumer bought by the bushel and 66 per cent when 
the purchase was by the barrel. When the consumer bought com 
by the bushel, the farmer got 70.6 per cent of the price, but when 
the purchase was by the barrel the farmer received 81 per cent. 'The 
strawberry grower received 48.9 per cent of the consumer’s price in 
purchases by the quart and 75.9 per cent in purchases by the crate. 
A still better illustration is found in the case of onions. In purchasing 
a peck at a time, the farmer received 27.8 per cent of the retaii price ; 
in purchases of a barrel, he received 58.3 per cent; and in purchases 
by the 100 pounds, he received 69 per cent. So in the case of oranges, 
when the purchase was by the dozen the grower received 20.3 per 
cent of the consumer’s price, whereas when the purchase was by the 
box the grower received 59.3 per cent. 

FACTS FOE UAMT PBODUOTS. 

Fanners received 83.3 per cent of the final price in the retail 
purchase of blackberries by the crate, 75 per cent in the purchase of 
cucumbers by the third of a bushel, 66.7 per cent in the purchaae of 
^-plant by tlm crate, 60 per cent in the purchase of green peas by 



BEPOBT OF THE SECBEIABY. 


23 


the quart, 70.6 per cent when hay was bought by the ton, and 82.2 
per cent in the purchase of horses from retailers. 

Among the many other products represented in this list are oats, 
with 73.6 per cent of the price going'to the farmer when bought by 
the bushel; melons, SO per cent when- bought by the pound; parsnips, 
60 per cent when bought by the bunch; potatoes, 59..3 per cent when 
bought by the bushel ; string beans, 80 per cent when bought by the 
barrel; sweet potatoes, 60.8 per cent when bought by the barrel; 
turnips, 60 per cent in purchases by the bunch; watermelons, 33.6 
per cent when bought singly. 

In some cases there were purchasers from the farmer who were , 
middlemen. It was found that cotton growers received 93 per cent 
of the price paid by cotton manufacturers for the raw cotton; 84.1 
per cent of the price of broom com paid by the broom manufacturers; 
80 per cent of the price of calves and 91 per cent of the price of cattle 
paid by packers; 93 percent of the price of hogs and 74.2 per cent of 
the price of lambs obtained by packers; 87 per cent of the price of 
tobacco paid by the hogshead and 92.2 per cent when bought by the 
pound by manufacturers; 72.9 per cent in the case of wheat bought by 
millers; and 91.7 per cent in the case of wool bought by manu- 
facturers. 

FBEIQUT CHABOES. 

To the foregoing percentages that represent the share of the far- 
mer in the consumer’s price should be added the percentage standing 
for the freight charge in determining the share of the consumer's 
price that goes to the middlemen. With approximate accuracy it 
has been determined that when the farmer received 50 per cent of the 
consumer’s price, the freight charge on butter is about 0,5 of 1 per 
cent of the consumer’s price; eggs, 0.6 of 1 per cent; apples, 6.8 per 
cent; beans, 2,4 per cent; potatoes, 7.4 per cent; grain of aU sorts, 
3.8 per cent; hay, 7,9 per cent; cattle and hogs, 1.2 per cent; live 
poultry, 2.2 per cent; wool, 0.3 of 1 per cent. The foregoing allow- 
ances for freight are to be increased by one-half when the farmer 
receives about three-fourths -of the consumer’s price. 

CX)FFEE PRICES. 

The import statistics of the Department of Commerce and Labor 
afford some striking comparisons between original value and con- 
sumer’s price. In the fiscal year 1910 four-fifths of the coffee 
imported into the United States came from Brazil; 17 per cent from 
other countries in South and Central America and from Mexico, so 
that .97.2 per cent of the imports were from Mexico, Central and South 
America. About 0. 1 of 1 per cent of the coffee imports are from Aden 
and are the nominal Mocha coffee, and 1 .3 per cent of the imports are 
from the East indies and are the Java coffee. 
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In 1910 the cofiFee imported from American countries, wWch was 
97.2 per cent of all coffee imports, had an import value of 7.8 cents 
per pound. To this should be added the ocean freight rate. From 
Kio Janeiro the rate is 0.28 of 1 cent, or about one-fourth of a cent 
per pound. For nearly all of this American coffee the consumers 
paid prices ranging from 20 to 35 cents per pound. In other words, 
the import value, plus the ocean freight charge, is only from 23 to 
40 per cent of the principal range of prices paid for the coffee at 
retail. 

PBICES PAID FOB TEA. 

Tea may be referred to in the same way. In the fiscal year 1910 
the average import value of tea was 16 cents per pound. It is 
assumed that nearly all of the tea consumed in this country is bought 
at retail prices ranging from 50 to 70 cents per pound and, with this 
understanding, the import value of tea is from 23 per cent to 32 per 
cent of what the consumer pays. 

CONSUXER’S PRICE AS AN INCREASE OF FARMER’S PRICE. 

PBICE GAINS FROM ANOTHER POINT OF VIEW. 

In the consideration of this subject so far, the aspect has been that 
of the producer; the farmer thinks of the price that the consumer 
pays for farm products and compares with them the price that he 
hims elf receives. 

While the farmer is looking forward with regard to the prices of 
his products, the consumer is looking backward, and so regards the 
prices that he pays as increases upon what the farmer gets. This 
aspect of the matter may now be worth some attention. 

It is established by the investigation of this Department made last 
June that the milk consumers of 78 cities paid for milk an increase of 
100.8 per cent above the price received by dairymen; in other words, 
the farmer’s price was fully doubled. The lowest increase among the 
geographic divisions was 75.5 per cent in the South Atlantic States 
and the highest was 111.9 per cent in the Western States. 

In the purchase of butter the consumer pays 15.8 per cent above 
the factory price in the case of creamery prints, 15.6 per cent above 
in the case of factory tub, and 13.3 per cent above the factory price in 
the case of renovated butter. The percentages of increase among the 
five divisions of States do not vary much from the averages for the 
United States. 

/ Some large percentages of increase of prices were found by the 
Industrial Commission — 135.3 per cent for cabbage bought by the 
head; 100 per cent for melons bought by the pound, for buttennilk 
sold by the quart, and for oranges sold by the crate; 260 per cent for 
onions bought by the peck; 400.4 per cent for oranges bought by the 
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dozen; 111.1 per cent for strawberries bought by the quart; and 200 
per cent for watermelons sold singly. 

There were many cases of increase of consumer’s price over far- 
mer’s price amounting to 75 per cent and over, but under 100 per 
c«it, and among these were 90.5 per cent for apples bought by the 
barrel and 80.6 per cent for apples bought by the box; 75 per cent 
for chickens bought by the head; 83.4 per cent for onions bought by 
the pound; 80.5 per cent for potatoes bought by the bushel; 88.8 
per cent for poultry in general bought by the pound; 95.8 per cent 
for strawberries bought by the box; 82.5 per cent for sweet potatoes 
bought by the bushel. 

It may be worth while to extend the list of farm products that are 
sold to consumers at a large increase above farm prices. In the 
class of commodities selling for an increase of price amounting to 
50 per cent and over but under 75 per cent above farm prices may 
be mentioned the following increases: 61.8 per cent for cabbage 
bought by the pound; 66.7 per cent for celery bought by the bunch, 
turnips and parsnips bought by the bunch, and green peas bought 
by the quart; 54.4 per cent for chickens bought by the pound; 50 
per cent for eggplants bought by the cra,te; 68.4 per cent for onions 
bought by the bushel; 68.7 per cent for oranges bought by the box; 
60 per cent for potatoes bought by the peck; 59.8 per cent for turkeys 
bought by the pound. 

The import price of coffee in the fiscal year 1910, which was 8 cents 
a pound, after the increase to 20 and 35 cents per pound to the 
retailer, has risen in price to the consumer from 150 to 337.5 per 
cent. So with tea of the same fiscal year; its import priw of 16 cents 
per pound, after being increased to 50 to 70 cents per pound, cost 
the consumer an advance of 212.5 to 337.5 per cent. 

Before assigning to middlemen the various increases of prices, it is 
proper to deduct the percentages due to freight rates. The freight 
charge for milk received in New York is about 18 per cent of the 
producer’s price and in Chicago about 14.7 per cent. Of the import 
price of coffee, the ocean freight charge from Rio Janeiro is 3.6 per 
cent. The percentages of farm price for which freight charges stand 
in the United States may be estimated at approximately 0.9 of 1 per 
cent of the factory price for butter; 1.2 per cent of the farm price for 
clover seed; 1.6 per cent for cotton; 1.3 per cent for eggs; 13.6 per 
cent for apples; 4.8 per cent for beans; 14.8 per cent for potatoes; 
and 5 per cent for sweet potatoes. The rates for oats, rye, barley, 
and wheat are nearly the same, ranging from 6 per cent for oats to 
7.3 per cent for bariey and lye. The rate for oom is 9.2 per cent and 
the average for all grain is 7.7 per cent; For hay the percentage is 
15.8 per cent; for cattle and hogs, 2.5 per cent; for live poultry, 4.5 
pet cent; and for wool, 0.6 of 1 per cent. 
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NO aKOTTND FOS COHFLAINT AGAINST THE FABICBB. 

From the detaila that have been presented with regard to the 
increase of the prices of farm products between farmer and consumer, 
the conclusion is inevitable that the consumer has no well-grounded 
complaint against the farmer for the prices that he pays. The farmer 
supplies the capital for production and takes the risk of hb losses ; his 
crops are at the mercy of drought, and flood, and heat, and frost, to 
say nothing of noxious insects and blighting diseases. He supplies 
hard, exacting, unremitting labor. A degree and range of informa- 
tion and intelligence are demanded by agriculture which are hardly 
equaled in any other occupation. Then there is the risk of over- 
production and disastrously low prices. From beginning to end the 
farmer must steer dextrously to escape perils to his profits and indeed 
to his capital on every hand. At last the products are started on their 
way to the consumer. The railroad, generally speaking, adds a per- 
centage of increase to the farmer’s prices that is not large. After 
delivery by the railroad the products are stored a short time, are 
measured into the various retail quantities, more or lees small, and the 
dealers are rid of them as soon as possible. The dealers have risks 
that are practically small, except credit sales and such risks as grow 
out of their trying to do an amount of business which is small as 
compared with their number. 

PKOBUEU FOB CONSXIHBBS AND NOT FABHBB8 TO BEHBD7. 

After consideration of the elements of the matter, it is plain that 
the farmer is not getting an exorbitant price for his products, and that 
the cost of distribution from the time of delivery at destination by the 
railroad to delivery to the consumer is the feature of the probleih of 
lugh prices which must present itself to the consumer for treatment. 

Why do not consumers buy directly from the farmers ! A distri- 
bution of farm products in thb simple way has already begun in 
England, where cooperative organizations of farmers are selling by 
direct consignment to cooperative organizations of consumers in 
cities. 

Farmers’ cooperative selling associations are numerous in this 
country, but cooperative buying associations among the people of 
cities and towns are few. Aside from buying associations maintained 
by farmers, hardly any exist in this country. It is apparent, there- 
fore, that the consumer has much to do to work out his own salvation 
with regard to the prices that he pays. Potatoes were selling last 
spring in some places where there had been overproduction for 20 
cents and in some places for even 9 cents per bushel at the farm, 
Edule at the same time city consumers in the East were paying 60 to 
76 cents per bushel, although there was nothing to prevent them from 
combining to buy a carload or more of potatoes directly from tiie 
gamer end tor delivery directly to themselves. 
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POPTIIATIOH, CBOP TIKLDS, AlH) PBICES. 
PSODtrCTlOH PEB ACBE OVEBTAEIHa INCBEABE OF PEOPI^. 

IHHIOBATION Ain> BIRTH BATE. 

The population of the United States has increased rapidly in the 
past. Our doors have always stood open to immigrants from other 
lands. Our ancestors had large families. Our numbers have 
increased one-third eveiy ten years until 1880, and afterwards 
one-fourth to one-fifth. Our expanding farm area has easily pro- 
vided sustenance for our increasing numbers. But with the fillin g 
up of our unoccupied spaces some have begim to fear that in the 
near future we shall be unable to- provide all our food from our own 
fields. Population increases; yields decrease (so it is said), and the 
time is at hand when we shall have to import foodstuffs; our eco- 
nomic independence will then be gone. 

Immigration, however, is not to be cotmted upon permanently to 
furnish any considerable annual increase in our numbers. Three- 
fourths of a mill ion may enter our ports in one year; but the very 
next ye|ir may see a financial depression, with the tide of emigration 
setting away from our shores. Only the birth rate may be counted 
upon as a permanent force acting toward increasing the population; 
and dhe increase of the native-born population by excess of births 
over deaths in this country is only about IJ per cent a year, with a 
tendency toward a decreasing birth rate. 

The great question, then, is this: Are the products of our agri- 
cultural lands increasing or decreasing in quantity* Is the yield 
per acre of our fields keeping pace with this normal inwease of popu- 
lation by births? To the latter question the answer is that the 
process has begun. 

BISINQ YIELDS PER ACBE. 

Dividing the period from 1866 to 1909 into four decades and a 
succeeding short period of four years, the yield per acre of com is 
shown by a study made in the Bureau of Statistics to have declined 
2.3 per cent from the first decade to the second, declined 8.2 per 
cent from the second to the third, increased 7.7 per cent from the 
third to the fourth, and increased 7.1 per cent from the fourth decade 
to the succeeding four-year period. 

For wheat an even better showing is made, since the figures show 
a continuous increase in yield per acre, namely, 3.4 per cent from 
first decade to second, 3.3 from second to third, fi.3 from third to 
fourth, and 9.6 from fourth decade to final four-year period. 

For cotton, the first figure, 2.8, is a decline, but the rest are in- 
creases, namdy, 2.6, 3.8, and 0.3. 
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' For tobacco, the first figure, 3.4, is an increase, the second, 2.0, 
is a decline, the third, 5.2, is an increase, and so also is the last, 9.7. 

Similar facts are shown for six other leading crops, namely, oats, 
barley, rye, buckwheat, hay, and potatoes. Not one of the ten 
crops named declined in yield per acre from the third decade to the 
fourth, while oats was the only one to show a decline from the fourth 
decade to the last period of four years. The eridence is very plain 
that the yields per acre of our crops are now increasing, and if the 
facts were assembled in detail for the States, it would be found that 
the percentage of increase in yield in many of them is greater than 
the percentage of normal increase in population; that is, the increase 
by births over deaths in the old native element. 

Such is the fact with regard to wheat for the fourth decade, as 
compared with the precedu^ one, in 26 States, and 2 of the States 
are all but ready to join them. In 14 States com production per 
acre has increas^ faster than the normal increase of population and 
this is almost true of 5 more States. The number of States in this 
list in the case of barley is 21; rye, 30; buckwheat, 19; cotton, 3; 
potatoes, 24{ hay, 35; and more or less States are almost ready to 
enter this list in the case of all crops. 

A demand that is more difficult to fulfill in production per acre is 
for an increase that equals or exceeds the actual increase of popula- 
tion, including the imm^rants and the temporarily high birth rate 
of the foreign bom. But, notwithstanding the fact that this difficulty 
ia greater in the United States than it is in bU other countries that 
have practically ceased to take much new land into cultivation, many 
of the States of this Nation are each maintaining an increase of pro- 
duction in the case of one or more prominent crops that is greater 
than the actual increase of population. Ten States are doing this in 
the case of com; for wheat the number is 22; for oats, 16; for cotton 
and tobacco, 1 each; for rye, 21; for potatoes, 15; and for hay, 25. 

We can not look for any other result than that the yields per acre 
of all our crops shall increase at an even faster rate in the future, in 
view of the intense interest with which our people are turning their 
attention toward agricultural improvement. If there are certain 
forces at work which, if unchecked and made more prevalent, will in 
the future compel us to bid against the worid for food, the counter^ 
acting forces have nevertheless been already set in motion, with the 
promise of increasing efifect. 

INCOUE FEB AOBE. 

The farmer has benefited more than others from the changed con- 
ditions which have manifested themselves in increased cost of living. 
For instance, the product of 1 acre of com in 1899 was worth on the 
farm $8.51, but ten years later it was worth $15.20, ah increase in 
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farm value amounting to 78.6 per cent. Similarly, wheat increased 
in farm value 114 per cent, tobacco 56.2 per cent, and cotton 65.6 
percent. Ten leading crops taken together— including, besides those 
mentioned, oats, barley, rye, buckwheat, potatoes, and hay — in- 
creased 72.7 per cent in farm value. 

This, of course, is no advantage to the farmer if the increase in 
price of the things he has to buy is still greater. To ascertain the 
facts in this matter, the Bureau of Statistics sent a letter to a large 
number of retail dealers doing business with farmer% These dealers 
were asked to quote the prices which prevailed in 1899 and in 1909, 
taking care to compare articles of the same grades. In this way the 
percentage of increase in the prices of about 85 articles commonly 
used by farmers was determined. • 

In three cases the prices were less in 1909 than in 1899; m four 
cases they were the same; but in all other cases they had increased, 
the increases running from 2.7 per cent in the case of manure spreaders 
and mowers to 53.8 per centin the case of brooms. Coffee increased 
9.8 percent; flour, 32.4; salt, 14.9; sugar, 8.7; overalls, 22.9; rubber 
boots, 29; calico, 26.9; muslin, 25; and so on. For all the articles con- 
sidered the average increase was 12.1 per cent. 

Now, compare this with the 72.7 per cent increase in the farm 
value of the ten leading crops. The farmer has evidently benefited 
more than the rest of the community — taken aU together — from the 
changes in values. 

Put the facts in another way. The produce of 1 acre of com was 
equal in value to 1.8 barrels of flour in 1899, but to 2.4 barrels in 
1909. Or, it would buy 118.2 yards of muslin in 18^9 and 168.9 
yards in 1909. The average purchasing power of aU crops similarly 
increased from 2 barrels of flour in 1899 to 2.6 barrels in 1909, and 
from 132.1 yards of muslin in 1899 to 182.4 yards in 1909. And so 
with the whole list of articles used by farmers. 

The facts may also be put in the form of percentages by letting 
100 represent the purchasing power of 1- acre of farm crops in 1899. 
Then, in 1909 the purchasing power of 1 acre of com is seen to have 
increased 90 per cent when spent for coal oil, 32 for coffee, 33 for 
flour, and 64 for sugar. Now, take the average purchasing power 
of all crops. It increased 83 per cent when spent for coal oU, 57 
for coffee, 30 for flour, 59 for sugar, and so on down the list. Taking 
the average of all articles, corn increased 60 per cent in purchasing 
power, wheat 91, and cotton 48, while the grand average increase 
in purchasing power of all crops is 54 per cent. In other words, 
the farmer has received a 54 per cent benefit from the changed 
conditions. 

No one can pretend to understand all the forces at work in these 
matteiB. Possibly the farmer’s present advantage is due, in part. 
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to temporary conditions of supply and demand that may change 
to his disadvantage. If it is also due in part to a greater appre^ 
ciation of the value of the farmer’s \rork, that, too, is something 
upon which no calculations can be based. 

But there is no sort of doubt that a great part of the farmer’s 
prosperity rests upon the bed rock of a greater output, a higher 
yield per acre. That is to say, farmers and farming have become 
more efficient, not only to the benefit of the farmer himself, but 
also to the safeguarding of our National independence. The wisdom 
of Congress in aiding agriculture in the past, through the Federal 
Department and the state colleges and experiment stations, as well 
as the advisability of giving even greater fostering attention in the 
future to our most fundamental industry, is thus made plainly 
manifest. 

PSOFOSED SEPASTHE5T OS BOBEAU OF PUBUC HEALTH. 

Within the last few years there has been developing a strong 
sentiment in favor of the Govenuuent making larger provision for the 
promotion and protection of human health, and at the last session of 
Congress several bilk providing for the establishment of a Depart- 
ment or Bureau of Public Health were introduced. Although I am 
in hearty accord with the general object of providing better facilities 
for work in the interest of the public health, I find that most of the 
particular plans which are being urged upon Congress and which are 
represented by some of the bills referred to would probably have a 
disastrous effect upon a large port of the important work being carried 
on by the Department of Agriculture. 

The bill which has been most widely indorsed and actively pressed 
provides for the creation of a new Executive Department to be known 
as the Department of Public Health, and for the transfer to that 
Department of “ all departments and bureaus belonging to any depart- 
ment, excepting the Department of War and the Department of the 
Navy, affecting the medical, surgical, biological, or sanitary service, 
or any questions relative thereto,” and for the transfer specifically 
of the Bureaus of Entomology, Chemistry, and Animal Industry of 
the Department of Agriculture. The effect of the language above 
quoted, if fully carried out, would be to transfer the Department’s 
biological work relating to plant life, such as is carried on by the 
Bureau of Plant Industry and the Forest Service. Other bilk intro- 
duced in Congress provide for a Bureau of Public Health and for the 
transfer to that Bureau of only certain portions of the work above 
mentioned. 

It ean readily be seen that the effect of the bill first mentioned, 
which is being seriously pressed upon the attention of Congress, 
wqujld be to disintegrate the Department of Agriculture and to take 
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away from it work ^diich it properly performs and which clearly 
has no logical place in a Department or Bureau of Public Health. 
Even though some of the more unreasonable features should be 
dropped, it is seriously proposed to place in the Department or 
Bureau of Public Health the work relating to the enforcement of the 
Food and Drugs Act now carried on by the Bureau of Chemistry, and 
the meat inspection and veterinary service of the Bureau of Animal 
Industry. , 

To remove from the Department of Agriculture the meat-inspection 
and veterinary work would, I believe, be a great detriment to the 
work of this Department and to the agricultural and live-stock inter- 
ests, without any corresponding gain in eflBciency or advantage to the 
public, and would result in increased expenditures rather than in 
economy. 

The most important function of the Department of Agriculture is 
to study means for providing a sufficient and wholesome supply of 
food for the people of the country. With the rapidly growing popu- 
lation, without any corresponding increase in the area of land, and 
with the mcreasing prices of the necessaries of life, it becomes more 
essential that the Department should aid in the development and 
introduction of methods of t^iculture which will increase and 
conserve the supply of food. This work relates not only to the 
production of field corps but to the breeding and raising of ani- 
mals. The production of meat and dairy animals involves not only 
problems of breeding, feeding, and handling, but also those of study- 
ing, preventing, curing, and eradicating animal diseases. It would 
be utterly impracticable to separate the work relating to diseases from 
that relating strictly to animal husbandry. These various subjects 
are parts of a single great problem which is primarily agricultural, not- 
withstanding its relation to human health. 

With regard to the meat inspection, experience in this and other 
countries has shown that this work can best be done by and under the 
direction of veterinarians. In the work of the Department of Agri- 
culture it has been found that some of the same men can be utilized 
at different seasons of the year in meat inspection and also in other 
work. For example, the field work for the eradication of diseases of 
animals is carried on mostly during the summer, while the work of 
daughterhouses is heaviest during the winter; and it is thus found to 
be practicable and economical to shift men from one to another of 
these branches as the needs of the service require. 

If any of these lines of work were transferred from the Department 
of Agriculture to the proposed Department or Bureau of Public 
Health, the work of the former Depaifment would be seriously crip- 
pled, and in order for this Department to continue its work eflSciently 
it would have to replace a large part of the organization so transferred. 
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This would iuevitebly result in a duplication of work and expenditure, 
instead of the supposed economy which is one of the arguments given 
in favor of such a transfer. 

I can not see that it is at all essential to an efficient public health 
organization that there should be included in such otgaiki^tion work 
which more properly belongs in the Department of .^riculture, or 
that the Department of Agriculture should be disintegrated in the 
manner proposed. There seems to be an ample field for public health 
activities without encroaching upon the field of agriculture and with- 
out taking away work which is already being satisfactorily performed 
by the Department of Agriculture, and which, in my judgment, it can 
perform better and more economically than any other agency. 

eitfobcekeht of the food and dbdos act. 

The Food and Drugs Act operates in two ways: First, it deals with 
food and drugs which are shipped into interstate commerce or which 
are manufactured or offered for sale in the District of Columbia or the 
Territories; second, it prevents adulterated and misbranded foods 
and drugs from entering the country. , 

During the fiscal year 1910, 990 interstate cases baaed upon the 
Food and Drugs Act of Jime 30, 1906, were reported to the Attorney- 
General, 766 cases as the basis for criminal action, and 224 cases 
as the basis for seizure proceedings. Of the 766 criminal cases, 246 
resulted in convictions. Verdicts for the defendants were rendered 
in 3 cases; 96 cases were dismissed on the recommendation or with 
the concurrence of the Attorney-General or the United States attor- 
ney in charge ; 153 cases were pending in the courts at the close of the 
year, while 252 cases remained in the hands of the Attorney-General 
or the United States attorneys for consideration and presentation to 
the courts. In no case was leniency shown in cases involving foods 
unfi t for consumption or deleterious to health, or involving drugs 
containing dangerous and habit-forming ingredients. Fines were 
collected in the sum of $7,^58 in cases reported during the year. In 
addition, 60 criminal cases reported in previous years terminated, 
fines being assessed in the sum of $2,701.31, making the total of 
fines collected under this act during the year $11,049,31. Of the 
224 seizures of adulterated and misbranded foods and drugs, 132 re- 
sulted in decrees of condemnation and forfeiture, while 50 cases were 
pending at the close of the year. In addition, 43 shipments were 
forfeited imder seizures effected during the previous fifescal years. 

Twenty-one of the ports of entry in the United States are provided 
with well-equipped laboratories, and during the past year there has 
been great activity in examining foods and drugs to prevent any inis- 
brimded or adulterated ones from being put on the American miurket. 
During the past year 95,482 samples were examined. 6t rids number. 
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approximately 3,000 were found to be illegal and were either alto- 
gether refused admittance to the country or else admitted only after 
they had been properly branded or the objectionable features removed 
or obliterated. Of the grand total above given, 5,130 samples were 
submitted to careful examination in the laboratory, the remainder to 
inspection as the products were opened by the appraisers for the 
assessment of duties. 

That the result of this inspection at the ports has resulted in an 
improved quality in many instances is shown, for example, by the 
change in the character of the fig imports now offered for entry. In 
the report for last year attention was directed to this article of food. 
The figs now offered for the use of the people are cleaner and better 
than they were last year. 

Several years ago a great many detentions were made at the port of 
New York of lemon oil sophisticated with pinene. The character of 
the oil offered for entry during the past year has been practically free 
from all objectionable features. Very few cases are met with now 
where objectionable preservatives have been used. The coloring 
matter used in foods is practically confined to the list of aniline dyes 
mentioned in Food Inspection Decision 76. 

WOEK OF THE DEPAETMKHTT IH 1910. 

OFFICE OF THE SOUCITOE. 

Since June 30, 1909, the work of this Office has more than doubled. 
There were reported to the Attorney-General in the past fiscal year, 
through this Office, in all, 1,738 cases arising under the acts of Con- 
gress administered by the Department of Agriculture, being twice as 
many cases as were similarly reported in the fiscal year 1909. As 
a result of these reports between $40,000 and $50,000 in fines and costs 
was assessed against defendants; hundreds of tons of adulterated or 
misbranded foods and drugs were forfeited, and many cases of 
claims to lands lying within the National Forests were adjudicated. 
In addition a large number of permits for the use of the resources of 
the National Forests were scrutinized; 350 contracts, leases, and 
bonds, were prepared, and the sufficiency of the execution of the 
same later examined letters patent on inventions made by the 
employees of the Department and for dedication to the public were 
secured; the entire Office, both in the field and in Washington, was 
reorganized, and the force in Washington assembled under one roof. 
Nearly 100 written opinions were rendered to the Secretary and the 
various chiefs of Bureaus on the interpretation of the acts of Con- 
gress applieable to the Department, or on legal questions arising 
in the conduct of the business of this Department; close touch was 
kept with all tiie Deparbnent’s cases in ffie hands of United States 
1— 70797*— TBK IMO— 8* 
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attorneys, memoranda as a basis for briefs were prepared for their 
use, and, in general, the cooperation between the officers of the Depart- 
mwt of Justice and this Office was complete and cordial. The cases 
arising under the acts of Congress administered by the Department 
of Agriculture are extremely varied in character: they include crimi- 
nal actions for trespasses on National Forests, prosecutions of manu- 
facturers and dealers who ship or sell adulterated and misbranded 
foods or drugs, prosecutions of pemons who ship uninspected meats in 
interstate commerce, prosecutions against railroad companies for 
transporting live stock out of areas quarantined for disease, actions 
against carriers for detaining live stock without feed, water, or rest 
in transit for more than twenty-eight hours, prosecutions for the inter- 
state shipment of game killed in violation of state game laws, civil 
actions for the seizure of adulterated or misbranded foods and drugs, 
and suits for damages for injuries to the National Forests. 

Important decisions upon questions arising in such cases have been 
handed down by the United States district and circuit courts and 
circuit co»uds of appeab. At the close of the fiscal year 1910 five 
cases in which this Department is directly interested were on the 
docket of the Supreme Court of the United States. Many of these 
cases have attracted considerable attention throughout the country, 
notably United States v. Grimaud, involving the validity and effect 
of the regulations made by the Secretary of Agriculture regarding 
the National Forests; United States v. Baltimore & Ohio South- 
western Railroad Company, involving the unit of violation under the 
Twenty-eight Hour Law; United States v. Johnson, involving the 
question whether the Food and Drugs Act applies to alleged false 
claims as to curative properties of proprietary medicines, and United 
States V, Pittsburg Melting Company, involving the constitutionality 
of the Meat-Inspection Law. 

The agricultural appropriation act of May 26, 1910, contains the 
following provision: “Hereafter the legal work of the Department of 
Agriculture shall be performed under the supervision and direction 
of the Solicitor.” This was, in effect, simply a recognition by Con- 
gress of the position of the Solicitor since the office was created, on June 
17, 1905, by General Order No. 86, as legal adviser to the Secretary of 
Agriculture. Pursuant to this provision. General Order No. HO was 
issued, effective July 1, 1910, supplementing General Orders Nos. 
86'and 138, and outlining the work to be performed by the Solicitor 
on behalf of the various Bureaus, Offices, and Divisions of this Depart- 
ment. By General Order No. 138 the legal work of the Forest Service 
was placed under the immediate supervision of the. Solicitor; there- 
iotoTO, while handled in general under his direction, this work was in 
the immediate charge of the law officer of the Forest Service. That 
office has now been abolished. 



BEPOET OF THE BECEETAET. 


35 


Since January 16, 1910, therefore, the law work of the Forest Service 
has been under the immediate direction (^the Solicitor. Since that date 
105 cases of apparent violations of the acts passed for the protection 
of National Forests were reported to the Attorney-General for 
appropriate action; 51 written opinions were rendered to officers of 
the Forest Service on the legal phases of questions arising in the 
administration of the National Forests; 53 agreements, 150 leases, 
and 47 bonds were prepared during the same period on behalf of 
the Forest Service; 565 cases of contested claims to lands within the 
National Forests initiated under the public land laws, including the 
homestead and mining laws, were disposed of during the same period 
by the branches of this Office in the field. 

Under the Twenty-eight Hour Law 438 cases were reported to the 
Attorney-General; in the 139 cases closed during the fiscal year 1910 
penalties aggregating $16,500 were recovered, and costs to the 
amount of $2,919.35 were paid; 19 cases out of 158 tried resulted 
in favor of the defendants; 29 cases were dismissed for insufficiency 
of evidence; 559 oases were pending at the close of the year. Expe- 
rience in the administration of the Twenty-eight Hour Law during 
the past year does not disclose any considerable improvement in the 
methods of handling live stock in transit, since more than twice as 
many instances of apparent violations of this statute were reported 
as during the preceding year. To carry out the present intent of 
Congress in passing the act, which was framed to secure the humane 
handling of live stock in transit, it would seem that an additional 
provision should be incorporated therein requiring carriers to main- 
tain a reasonable minirtiiim speed on all stock trains. One himdred 
and forty-eight apparent violations of the live-stock quarantine laws 
were reported to the Attorney-General during the year; fines in the 
sum of $2,970 were colle(J;ed in the 20 cases disposed of during the 
fiscal year 1910. Fifty-two violations of the Meat-Inspection Law 
of June 30, 1906, were reported to the Attorney-General during the 
year; of these, 18 resulted in conviction, 8 were dismissed because of 
the insufficiency of the evidence, and 26 are pending in the courts. 
Two cases were reported to the Attorney-General under the Lacey 
Act regarding the interstate transportation of game killed in viola- 
tion of state laws. One case is pending and the other was aban- 
doned because of the apparent impossibility of proving the interstate 
shipment. Four cases coming over from the previous year were 
disposed of; in two the grand jury failed to return an indictment; 
in the other two cases fines were assessed. 

An important decision was handed down by the Circuit Court of 
Appeals of the Eighth Circuit toward the close of the year, sustaining 
the constitutionality of the Lacey Act and the power of Congress 
to require that interstate shipments of game be plainly marked so 
as to show their contents, A detailed statement of all the cases 
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reported or tried under the yarious acts of Congress administered 
by this Department, together with a full description of the work of 
this Office during the past fiscal year, wiil be found in the report of 
the Solicitor. 

The work of the Office of the Solicitor in connection with the Food 
and Drugs Act is discussed under the heading “ Eirforcement of the 
Food and Drugs Act.” 

CHANGES IN THE FBBSONNEL. 

The total force of officers and employees on the rolls of the Depart- 
ment July 1, 1910, as shown by the report of the Appointment Clerk, 
numbered 12,480, an increase of 1,340 for the &cal year. The 
force employed in Washington numbered 2,414 and 10,066 were 
employed outside of Washington. During the year 34,267 appoint- 
ments of every description were made, including 22,622 persons 
appointed in the forests and fields and on stations in the various 
States in the manual-labor grades for very short periods, generally 
three months, or in other grades for six months or less. The number 
of persons receiving probationary appointments, equivalent to abso- 
lute appointment if retained in the service after the probationary 
period, was 1,088. There were reinstated 56, and transferred from 
other Departments 67. During the year there were 681 resignations 
from the service, 61 died while in the service of the Department, 
and 75 were dismissed for the good of the service because of their 
misconduct. On July 1, 1910, there were 1,420 officers and employ- 
ees on the statutory roll (positions speciaDy provided for by Act 
of Congress making appropriations for the Department), and 11,060 
were paid from lump-sum appropriations. The large number of 
emergency appointments is made necessary by the varied experi- 
ments, demonstrations, meat and food* inspection, work on the 
National Forests, extinction of injurious insects, etc., where tem- 
porary help is required, some of which was employed on July 1, 
1910, making the apparent increase in the Department’s employees 
greater than the actual. 

VEATEBB B'DBBA'a. 

The operations of the Weather Bureau during the past year have 
been marked by an enlargement of its service to the general public. 
There has been a normal increase in the volume of its routine busi- 
neas, while, at the same time, the prosecution of its work along lines 
of scientific research has made encouraging progress. There has also 
been increased activi^ m special invest^ations of the relations of 
metermlogy and climatology to the flow of water in streams, to 
irrigaion and reclamation projects, and to problems of forest and 
plant growth, all of which are at present engaging the attention of 
tire country to an unusual extent, ee^ecialfy in poi^ns of the West. 
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EESEAECH WORK. 

The exploration of the upper atmosphere 'by means of kites and 
balloons has been continued at the Mount Weather Kesearch Observ- 
atory, with satisfactory results. There were only nine days during 
the year on which ascents were impracticable. The record of heights 
reached shows that the majority of flights did not reach above 10,000 
to 13,000 feet, only about 17 per cent of the total number exceeding 
that elevation. On days when kites and captive balloons can not be 
sent up, on account of unfavorable weather conditions, small balloons 
are liberated, either singly or in tandem. Their first simultaneous 
use in this country was made by members of the Mount Weather 
Observatory in September and October, 1909, field parties having 
gone to Fort Omaha, Nebr., and Indianapolis, Ind., for that purpose, 
while a second expedition continued the experiments at Fort Omaha 
in May, 1910. Of the instruments sent up in these small balloons, 
12 out of 13 sent up from Fort Omaha and 6 out of 7 sent up from 
Indianapolis were recovered after the first trip, while 15 out of 20 
were secured after the second trip. 

The main difiiculty met with in attempting to make satisfactory 
scientific deductions from the flights is due to the varying heights 
reached and to the differing weather conditions under which they 
are made, it being obvious that a direct comparison of atmospheric 
conditions, one day with another, is not possible, unless daily records 
are obtained from approximately the same levels. Notwithstand- 
ing this the work of aerial research has already disclosed a number 
of new and important facta, of which the following may be enumer- 
ated; 

It has been found, for example, that the stratification of the atmos- 
phere as regards temperature and moisture is far more extensive 
than was suspected. The accepted rule of decrease in temperature 
with increase in altitude has many exceptions, a great layer of warm air 
being frequently found floating upon a layer of cold air, while the thick- 
ness and horizontal extent of such warm masses have been found to 
vary greatly. Again, temperature inversions have been recorded by 
instruments at the time of ascent, whereas no trace remains when 
the kite is brought down again a few hours later. Likewise the depth 
of a given air mass changes with its onward movement past the line 
of ascent and the wind direction varies with different levels; some- 
times when the surface wind is from the south, the direction half a 
mile upward may at the same moment be from the southwest and 
half- a mile above that level it may be from the west. . Cloud move- 
ments indicate' that in this hemisphere the wind direction changes 
to the right with increasing altitude, but kite and balloon (d)serva- 
tions show that it is also deflected to the left at times. It has also 
be^ found that .the depth of easteriy winds is much less on this con- 
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tinent than over Europe. The observations also seem to show that 
temperature changes a]) the surface of the earth and at altitudes of 
1 to 2 miles occur simultaneously, thus contradicting previous state- 
ments that the changes at relatively high levels foreshadow those for 
low levels twenty-four hours later. It has further developed that 
the temperature gradients for heat thunderstorms do not accord 
with those called for by theory. Similarly in hot waves the unusually 
high temperatures appear to be confined to the strata within half a 
mile of the earth’s surface, while the heat wave does not advance 
abruptly with a solid front like a wall, but is built up gradually over 
the affected region. 

Studies of atmospheric electricity and magnetism have been con- 
tinued along the lines heretofore pursued, while the measurements of 
the intensity of solar radiation and the percentage of polarization of 
sky light have been made at Mount Weather and Washington as in 
previous years. The solar radiation records during the five years of 
observation show marked departures from the monthly and annual 
mean rates, just as similar records at European observatories during 
the past twenty-six years also show marked fluctuations in this 
respect. This study will be further pursued during the coming year 
at four or five additional stations, so located as to be fairly repre- 
sentative of the different chmatological sections of the country. 

Progress has been made toward installing apparatus for the study 
of the quantity of vapor in the atmosphere, and the investigation of 
the properties of different bodies as radiators and as absorbers of 
radiation. The question of the quantity of water vapor in the atmos- 
phere is of sufficient importance to justify attempts to determine it, 
although the amount next the earth’s surface is so strongly affected 
by purely local conditions that its consideration in weather forecast- 
ing has long since been abandoned. 

Articles discussing the theoretical as well as the practical applica- 
tion of the data obtained at Mount Weather and other points appeared 
in the quarterly bulletin of the Observatory during the year. While 
devoted principally to the work at the Observatory, the columns of 
the bulletin are open to contributions from scientists eng^ed in 
corresponding lines of research anywhere in the world. 

FORECASTS AND WABNINOS. 

The application of the Mount Weather investigations to practical 
forecasting at Washington continued during the year, and has proved 
of material aid in increasing the accuracy and range of the forecasts. 
A few examples of possibilities in this way will serve to illustrate: 

Sometimes a storm passes eastward without being followed by 
expected clearing weather, because a second storm was developing 

the middle or south Atlantic coast. This new development is not 
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indicated by surface observations, but the Mount Weather flights 
show north winds at high altitudes in advance of such formation. 
Again, when an atmospheric depression is approaching from the 
southwest, and the kite records show winds turning to the right with 
ascent, the usual warming up in the Atlantic States is retarded about 
twenty-four hours. Likewise, the turning of the winds to the left 
with ascent shows the depth of the cold northwest wind, from which 
inferences may be drawn as to the probable fall in temperature at the 
surface of the earth within the ensuing twenty-four hours. The 
thickness of the advancing stratum from the west or northwest also 
furnishes a clue to subsequent temperatures; when shallow, the cold 
is neither severe nor prolonged; but when the stratum is thick, and 
abnormally low temperatures are reported aloft, the cold will be of 
marked intensity and will prevail several days. 

The hurricane season of the year was marked by a number of severe 
tropical disturbances, but in every instance warnings to shipping and 
other interests were given sufficiently in advance to enable them to 
take all necessary precautions. These storms comprise the Galveston 
hurricane of July 21, 1909, the hurricane that struck the coast near the 
mouth of the Rio Grande on August 27, 1909, the tropical storm that 
reached the Louisiana coast on September 21, 1909, and the Key West 
hurricane of October 11, 1909. That none was attended by loss of 
life is freely attributed by the press and public to the ample advance 
warnings of the Bureau. A somewhat extended account of the Key 
West hurricane appeared in my last report, in which it was shown 
that the special efforts of the Bureau were successfully directed to 
warning workmen engaged in the extension of the Florida East Coast 
Railroad, and that about 3,000 employees were withdrawn from 
dangerous points as a result of timely advices. 

The cooperation of steamship lines has been requested during the 
coming year as an aid to the forecaster in predicting the direction 
of movement and the intensity of hurricanes in southern waters, 
through the receipt of wireless reports from vessels that may encoun- 
ter conditions infficating the presence of a hurricane in their neigh- 
borhood. A circular was also issued to storm-waming distributing 
centers on the Atlantic and Gulf coasts, having for its object a revival 
of interest in the Bureau’s system of furnishing hurricane warnings 
to people living in districts where unusually high tides would likely 
cause loss of life and property. 

Forecasts for extended periods were made from time to time, as 
justified by general weather conditions, and since the latter part of 
March, 1910, regular weekly forecasts for the United States, together 
; with a general r£sum4 of the weather for the northern hemisphere, 
'have been issued. Gratifying success has been experienced in the 
verification of these forecasts, especially when they betokened the 
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breaking up of continued drou^t or the approach of cold wavea or 
heavy snows. 

The distribution of the information contained in the Bureau’s 
forecasts and warnings has been effected, as in previous years, by 
telephone, telegraph, and mail, and through the press. The requeste 
for additional weather reports by telegraph from the various observ- 
ing stations were unusually numerous, exceedii^ those for any 
single year in the previous history of the Bureau. While public 
requirements in this respect have been met as far as possible by a 
reoiganizatioa of the Bureau’s system of “circuit” reports, the 
demands were more than could be satisfied with the present fund 
available for telegraphic expenses. 

EIVEES AND FLOODS. 

The great floods of the year were those in the Missouri and its 
tributaries east of Kansas City, and in the Mississippi from Hannibal, 
Mo., to Cheste", 111., in July; in the North Pacific States in Novem- 
ber and December; and in Utah and southern Califomia in January, 
the last being one of those rare occurrences known as a “desert 
flood.” The total loss was about 114,000,000, aU of which was 
unavoidable. During the July floods about 1,000,000 acres of farm 
land, two-thirds of which was under cultivation, were overflowed, 
and the crop loss alone amounted to $5,500,000. The warnings 
issued during this flood saved property to the value of $1 ,000,000. 

An extension of the river service has been made in the watershed 
of the Saginaw River, in Michigan, during the year. The river dis- 
trict of Hannibal, Mo., was also created, by assigning to it that 
portion of the St. Louis district between Hannibal and the mouth 
of Des Moines River. There is need of further extension of direct 
flood work, but other projects during the coming year will consume 
all available funds. The study of the Ohio River was continued, 
while schemes for the Cumberland and Tennessee rivers are well 
advanced. It is hoped that the entire scheme for the Ohio watershed 
will be completed during the coming year. 

It was recognized more than a year ago that the approaching 
completion of irrigation projects in the far West had imposed new 
responsibilities on the Weather Bureau in the way of obtaining 
accurate snowfall measurements at the sources of water supply, the 
determination of the water equivalent of the accumulated snows of 
winter, and the gauging of the streams for the benefit of the water 
users. The prosecution of these inquiries has been intrusted to the 
River and Flood Division, and a series of observations along definite 
lines has already been planned. 

EVAFOBATION STUDIES. 

Studies of evaporation wer% continued at the Salton Sea,' and a 
Ruumary of the observatioDS is being prepared. The problem 
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the rate of evaporation has been a difficult one to solve. The rates 
differ greatly for different points on or near the water and under 
different conditions of wind movement and elevation. The records 
of the Geological Survey show that the sea has been falling at the 
rate of about 55 inches annually for the pfcst three years. The 
coefficients of evaporation deduced by the Weather Bureau from its 
experiments indicate an aifiiual evaporation from the surface of 
about 70 inches. As the ann ual water inflow is thought to be about 
15 inches, it will be seen that the results arrived at experimentally 
by the Bureau are in close accord with the observed general facts at 
that point, and, furthermore, that the coefficients established will 
probably be equally applicable to conditions of evaporation any- 
where. 

NEW APPAEATUS. 

Observations were made during the winter of 1909-10 with various 
forms of snow gauges suited for installation in the mountain districts 
of the West, whereby an accurate catch could be obtained and also 
be preserved for measurement at extended intervals. Further 
experiments will doubtless soon develop the best form of apparatus. 
New methods of measurii^ the intensity of solar radiation in abso- 
lute units of heat, by the use of the electrical resistance thermometer, 
were perfected during the year, and detailed drawings of a seismo- 
graph adapted to record very destructive earthquakes was supplied 
to the University of California by the Bureau. 

It appears proper at this point to renew a former recommendation 
that Congress be requested to authorize and provide for seismo- 
logical work, and to place it under the control of the Weather Bureau, 
which is already prepared through its widely distributed corps of 
regular and cooperative observers to collect and study earthquake 
observations. That the Bureau is prepared to conduct this work in 
an effective manner and at far less expense than any other depart- 
ment of the Government has already been recognized by the Seismo- 
logical Committee of the American Association for the Advancement 
of Science, which, at its meeting in Washington in 1907, voted that 
the Federal Government be requested to support seismological work, 
and that the appropriations therefor be made through the Weather 
Bureau. 

UARINE WORK. 

The Marine Division contihued to prepare and publish pilot and 
meteorological charts for the oceans, and will shortly begin the issue 
of h meteorological chart for the Great Lakes. A duplicate of the 
information collected by the Weather Bureau from cooperating 
vessels b fumbhed to the Hydrographic Office of the Navy Depart- 
ment, the information thus furnished const! tutir^ an important part 
of the PUot Chart publbhed by that Office. The Marine Divbion 
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also has chaise of the wireless telegraph and vessel-reporting services 
of the Bureau; these services have been conducted to the satisfaction 
of marine exchanges and other similar associations during the year. 

PtTBLICATIONS. 

• 

Certain changes in the manner of issuing publications were made 
during the year with a view to better serving the public needs. Of 
these, the most important was the policy adopted of discontinuing 
station weather maps wherever the newspapers would undertake 
their publication. Although the plan has been operative only four 
months, the ‘‘commercial weather map,’’ as it is called, is now being 
published in 65 morning and evening papers in 45 cities, while 55 
additional stations will introduce the method as soon as suitable 
outfits can be supplied. As a result of the change, the weather chart 
is now placed twice daily before millions of people, instead of thou- 
sands as heretofore, while the saving to the Bureau by discontinuing 
printing work will enable extensions of service along other lines. 

BTTREATr OF A my A T. mDUSTEY. 

'The Bureau of Animal Industry has charge of the work of the 
Department relating to the live-stock industry. It conducts the 
inspection of live stock, meat, and meat food products mtended for 
interstate or foreign commerce, under the act of Congress of June 30, 
1906, and also has charge of the inspection of import and export 
animals and the quarantine stations for imported animals. It makes 
investigations in the breeding and feeding of live stock and in regard 
to the dairy industry. It also carries on scientific investigations as 
to the nature, cause, and prevention of communicable diseases of live 
stock and takes measures for their control and eradication, frequently 
in cooperation with state and territorial authorities. 

MEAT iKSPECrriON. 

The meat inspection has reached such proportions that it is only 
by strict economy that the Department is able to carry on this work 
within the standing annual appropriation of $3,000,000. During the 
past fiscal year the cost of this inspection was about 12,940,000. The 
inspection was conducted at 919 establishments in 237 cities and 
towns, an increase of 43 establishments and a decrease of 3 cities and 
towns as compared with the preceding year. There were inspected 
before slaughter 49,307,672 animab, consbting of 7,999,547 cattle, 
2,295,800 calves, 27,731,627 hogs, 11,164,636 sheep, and 116,063 
goats. The animals inspected at the time of and after slaughter 
numbered 49,179,057, of which 7,962,189 were cattle, 2,295,099 
calves, 27,656,021 hogs, 11,149,937 sheep, and 115,811 goats. Owing 
to a marked shortage in the supply of hogs there was a decrease 
nearly 8,000,000 in the number slaughtered under inspection as com<. 
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pared with the previous fiscal year, although there was an increase 
in the number of all other species. 

There were condemned because of disease or other condition 113,742 
entire carcasses and 874,211 parts of carcasses, making a total of 
nearly 1,000,000 animals condemned in whole or in part, or about 2 
per cent of the total number inspected. Tuberculosis was the cause 
of over 46 per cent of the condemnations among cattle and over 96 
per cent of those among hogs. 

Nearly six and a quarter billion pounds of meat food products of 
various kinds were prepared under the supervision of the government 
inspectors, and there were condemned on reinspection over 19,000,000 
pounds of these products which had become unwholesome since 
inspection at the time of slaughter. The steady decrease in condem- 
nations of this class indicates a corresponding improvement in sanitary 
conditions and in the methods of handling meat products in the pack- 
ing houses. 

. The Department continues to maintain the closest vigilance over 
its meat-inspection service in order to guard against inefficiency or 
commtion on the part of any of the members of its force and against 
fraudulent practices on the part of the management of the mspected 
establishments. It is gratifying that, so far as known, there have 
been no serious shortcornings during the past year. Not only does 
the Department force show a high degree of integrity and efficiency, 
but the proprietors of the inspected establishments as a rule are 
entirely disposed to comply with the regulations and give cordial 
cooperation in the work of inspection. The regulations are based 
upon long experience and upon the best scientific knowledge not only 
of the Department staff but of outside experts, and an honest effort 
is made to enforce these r^ulations. It can be said without question 
that Government inspected meat merits the full confidence of the 
public. 

The greatest source of danger with regard to the meat supply of 
the country comes from the meat which is not subject to inspection. 
The Government inspection is applied only to such meats as are pro- 
duced by persons or establishments doing interstate or export busi- 
ness, and covers but a little more than half of the country’s meat 
supply. The remainder must be looked after by state and municipal 
authorities, and it is gratifying that there is a general awakenmg to 
the need for local inspection. Inspection is already being carried on 
by many cities and a few States, and in other places steps are being 
taken to establish an efficient inspection system. The Department 
stands ready to give such aid and cooperation as it properly can. 

ANOCAL HHSBANDBT. 

In recognition of the growing importance of the work carried on 
by the Bureau of Animal Industry in the breeding and feeding of live 
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stock the Animal Husbandly Office of that Bureau was designated as 
the Animal Husbandry Division, beginning with January 1 , 1910. 

Some promising animals are being obtained in the breeding experi- 
ments with carriage horses in Colorado and Morgan horses in Vermont. 
The wisdom of the purchases previously made of breeding animals 
has been demonstrated, and some additional purchases were made 
during the year. The young stock is passed on at intervals by a 
board of survey to determine what animals should be retained for 
the breeding experiments and what should be disposed of. At the 
close of the fiscal year there were 71 animals in the Colorado stud and 
30 in the Vermont stud. Experiments in breeding range sheep in 
Wyoming are being continued with the object of improving the 
quality and type of this class of sheep. Good results are being 
obtained in experiments in breeding Holstein cattle in North Dakota 
and in developing a milking strain of Shorthorn cattle in Minnesota. 

In the breeding experiments at the Bureau’s experiment station at 
Bethesda, Md., several additional zebra-ass hybrids have been’ 
obtained. These are heautiful clean-limbed animals, and those now 
in' their second year are considerably larger than their dams, although 
not as large as their sire. Extensive experiments in the breeding of 
small animals for the purpose of studying inbreeding, heredity, and 
similar problems have been continued. 

Investigations in beef production in Alabama which have been in 
pix^ress for six years indicate that with the eradication of the cattle 
ticlffi this may be made a profitable business in the South, and that in 
future the South may become the source of an important part of the 
beef supply of the country. The profits in feeding several experi- 
mental lots of steers ranged from $6.99 to $10.64 per head. 

POULTST AND EDO INYSSTIOATIONS. 

The cooperative experiments in poultry breeding and selection 
at the Maine Agricultural Experiment Station are yielding results 
which have an important bearing not only upon the breeding and 
selection of fowls for egg production but also upon t^e broader 
problems of breeding animals for production in general. The poul- 
try-feeding experiments at the Bureau’s experunent station have 
bwn seriously interfered with by the reappearance of coccidiosis, 
or white diarrhea, in the flock. Feeding experiments with cotton- 
seed meal indicate that 30 per cent of this material is as high a pro- 
portion of the ration as the fowls will eat readily, but ho harmful 

ecte from this feed have been observed. Cowpeas, soy beans, 
ud dried beet pulp have also been used experimentally as poultry 
feed with satisfactory results. 

Work for improvement in the methods of handling eggs has been 
undertaken, and while it has not progressed very far it is certain 
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that better methods viD bring about a great reduction in the heavy 
losses experienced in the egg trade. 

BREBOING BOBSES FOB ABUV tTSE. 

For some years the United States Army has found great difficulty 
in obtaining a sufficient supply of horses of a suitable character, 
and this condition led the Secretary of War during the past fiscal 
year to invite my cooperation in working out some plan for meeting 
the difficulty. A representative of this Department was accordingly 
designated to confer with the representative of the War Department, 
and these gentlemen have submitted reports pointing out the neces- 
sity for Government encouragement of breeding army houses and out- 
lining a definite plan with an estimate of the cost. It appears that 
on the present peace footing the mounted service of the Army 
requires from 2,000 to 2,500 horses a year, and in order to supply 
this number of suitable animals it is estimated that at least 100 
stallions would be required. These stallions should be purchased 
and owned hy the Government, and arrangements should be made 
for the use of privately owned mares of suitable type and breed, the 
War Department to have an option on the purchase of the foab. 
It is estimated that the cost of putting such a plan into execution 
would be $250,000 for the first year for the part of the work to be 
administered by the Department of Agriculture, and that the annual 
expense of maintaining this work thereafter would be about $100,000. 
It seems essential that the Government should undertake some plan 
of breeding suitable horses if the efficiency of the mounted service 
of the cavalry and artillery branches of the Army is to be maintained, 
and such a plan would aloo have experimental possibilities of high 
value to the horse-breeding industry. 

WORK EELATINO TO THE DAIRY INDUSTRY. 

DAIBT FABKINQ INTEBTIOATIONS. 

The average production of dairy cows in the United States is entirely 
too low, and there is no doubt that it can be- raised considerably by 
proper methods. It is important that the dairyman should know 
which of his cows are good producers and which are kept at a loss, so 
that the latter may be eliminated and the herd built up with profitable 
cows. The best known method of doing this is by keeping records 
showing for each anim al as closely as possible the cost of maintenance 
and the yield of milk and butterfat. Purebred bulls should be used 
for the improvement of the ddry herd. Work in this direction is 
being' actively carried on by the Daiiy Division of the Bureau of 
Animal Industry in cooperation with state authorities, dairy asso- 
ciations, and other agencies in the South and West. Besides assist- 
ing the farmers in keeping records and introducing purebred sires, 
the Departinent fumishes plans for dairy bams, silos, dairy houses, 
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etc., gives advice as to the erection of these buildings, and assists in 
the organization of dairy and live-stock associations. 

Cow-testing associations are an effective means for improving dairy 
herds and increasing their yield, and the Department has two men 
engaged in giving assistance in oigaiuzing and conducting these asso- 
ciations. This work is done always in cooperation with state officials 
or some state or local institution. Twenty-eight new associations 
were formed during the past fiscal year, making a total of 55 now in 
operation in the United States. As an example of the value of the 
work done by these associations, the records of one of them show that 
in four years the average annual profit on each cow has been practi- 
cally doubled, having been raised from $21.43 to $42.82, while the 
average return for each dollar expended in feed has been increased 
from $1.64 to $1.98. 

IHPBOVBMENT OP CREAMERY BUTTER. 

The Bureau of Animal Industry has continued the inspection of 
butter as it is received at the New York, Chicago, and San Francisco 
markets, this inspection being made at the request of the dealer or 
producer and the defects being pointed out and suggestions made for 
remedying them. The competition among creameries for the pur- 
chase of cream, however, has resulted in cream being accepted which 
is sometimes in very bad condition, and as a result much creamery 
butter of an inferior quality is placed on the market. The Depart- 
ment is endeavoring to encourage improvement in the quality of 
creamery butter by inducing the creameries to discriminate against 
bad cream and by encouraging farmers to send their cream in a fresh 
and wholesome state. It is found that good cream naturally pro- 
duces a higher grade of butter, which commands a better price on the 
market, so that good cream shmdd yield the farmers a better price. 

UtPBOVEHENT OF MILE BCPPUES. 

The Department has also continued to work both independently 
and in cooperation with city authorities for the improvement of public 
milk supplies. The score-card system of dairy inspection is recom- 
mended and has given good results in improving the sanitary condi- 
tion of dairies. It is being used in 117 cities and towns, including 
some of the largest cities in the country. As a result of these coop- 
erative efforts great improvement has been brought about in the 
milk supplies of a number of cities. 

After the milk dealer has delivered wholesome milk to the con- 
sumer it is important that the latter should handle and keep it in a 
sanitary manner until it is used. To meet the needs for information 
on this subject the Department has issued a Farmers’ Bulletin on 
*‘The Care of Milk and Its Use in the Home,” which is being widely 
distributed. 
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DAIBT PEODUOTS INTBSTIQATIOIfS. 

Investigations regarding the manufacture of butter and cheese and 
the bacteriology and composition of milk have been continued. 
Additional work during the year has confirmed the previous conclu- 
sions as to the superior keeping qualities of butter made from pas- 
teurized sweet cream. Studies have been made to determine the best 
temperature for pasteurizing cream for butter making, and 160° F. 
seems to ^ve the best results. 

A bacteriological study has been made of commercially pasteurized 
and raw market milk as publicly sold in three large cities, from which 
it is concluded that there is no development of bacteria in such pas- 
teurized milk that could be said to make it more unsafe than raw 
milk kept imder s imil ar conditions. 

Investigations into various problems involved in the manufacture 
of cheese of the Swiss, Cheddar, Camembert, and Roquefort types have 
been continued, some of this work being done in cooperation with the 
Wisconsin and Storrs, Conn., agricultural experiment stations. The 
method of making cheese of the Cheddar type from pasteurized milk 
has been so improved that it is possible to bring factory mUk into 
practically uniform condition every day, so that a definite routine 
method of manufacture may be followed throughout the year. The 
cheese produced by this method has been of high and uniform quality 
with almost perfect texture, and has commanded the highest market 
prices. 

ERADICATION OF ANIMAL DISEASES. 

For several years the Bureau of Anim al Industry has been engaged 
in systematic work for the eradication of certain contagious diseases 
of live stock, and during the past fiscal year unusually good progress 
has been made. 

TICK EBADICATION. 

The work for the extermination of the ticks which spread the con- 
tagion of southern or splenetic fever of cattle means much for the 
future of cattle raising, dairying, and general agriculture in the 
South. Aside from communicating the disease mentioned, these 
ticks have such an adverse effect upon the condition of cattle which 
they infest that it is almost impossible to breed and raise a good 
quality of cattle in the tick-infested region. Since the summer of 
1906 the Department has been engaged in an effort, in cooperation 
with state and local authorities, to exterminate these ticks. During 
the past fiscal year, as a result of the eradication of ticks, there were 
released from quarantine 57,518 square miles of territory, which is the 
largest area released in any one year since the beginning of the work. 
The total area so far released amounts to 129,611 square miles, an 
area greater than the combined territory of the States of North 
Carolina, Smith Carolina, and Tennessee. The States in which areas 
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have been released from quarantine are Vu^inia, North Carolina, 
South Carolina, Qeoi^ia, Kentucky, Tennessee, Mississippi, Arkansas, 
Oklahoma, Texas, and Cahfomia. The work is also b^g carried on 
in Missouri. Alabama, and Louisiana. 

In the sections that have been freed from ticks and released from 
quarantine it is now practicable to introduce and raise a better class 
of cattle, and the cattle in these regions are more thrifty and com- 
mand substantially better prices, not only because of their better 
condition but because they can be marketed without quarantine 
restrictions. 

8CABIBB or SHSrr AND CATTIE IN TUB WEST. 

For more than ten years the Department has been working in 
cooperation with state authorities to eradicate the disease known as 
sheep scab, which has heretofore been prevalent in the W est. During 
the fiscal year 390,000 square miles of territory under quarantine on 
account of this disease were released, comprising the entire State of 
Washington and parts of Oregon, Nevada, Utah, Arizona, and 
Colorado. It was found necessary to place a quarantine on the State 
of Kentucky on account of the continued spread of this disease in 
that State. At that time there was no efficient state law under which 
the Department could cooperate in combating the disease, but the 
last session of the Kentucky legislature passed an act creating a state 
live-stock sanitary board with power to deal with infectious and 
contagious diseases of animals, and arrangements have now been 
made to carry on cooperative work in that State for the eradication 
of sheep scab. 

As a result of similar work for the eradication of scabies of cattle 
there were released from quarantine during the fiscal year 53,021 
square miles, consisting of areas in Montana, Wyoming, Colorado, 
Nebraska, Kansas, and Texas. 

In connection with the work for the eradication of scabies in sheep 
and cattle, employees of the Bureau of Animal Industry made 
52,749,920 inspections of sheep and 18,190,456 inspections of cattle, 
and supervised 12,153,356 dippings of sheep and 1,336,829 dippings 
of cattle. 

NECBOBACILLOSle D) SHEEP. 

About two years ago a form of necrobacillosis, known as lip-and- 
leg ulceration of sheep, appeared in Wyoming in such a malignant 
form and spread to such an extent as to necessitate a Federal quar- 
antine in August, 1909. The Bureau of Animal Industry has made 
scientific and practical studies of,,this disease and of methods of treat- 
mdnt, and has conferred and cooperated with sheepmen and state 
^thorities in repressing it, with the result that its prevalence has 
been greatly reduced. The drought of the past season has afforded 
favorable conditions for combating the disease and has also no doubt 
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contributed somewhat to the good results. A circular describing the 
disease and recommending methods of treatment was prepared and 
issued by the Bureau and has been widely circulated in the afiected 
region. The Bureau has also kept a force of veterinarians in the 
field to assist in treating the disease as well as to enforce the quar- 
antine. About one-fourth of the quarantined area has been released, 
and the number of cases of the disease in the territory remaining in 
quarantine has been greatly reduced, besides which the extension of 
the disease to other sections has been prevented. 

BOVINE TUBEECULOSIS IN THE DIBTBICT OP COLUHBU. 

It has been well known in recent years that tuberculosis exists to a 
considerable extent among the cattle of the United States, especially 
among dairy cattle, and that where no adequate steps have been 
taken for the suppression of this disease it has increased in prevalence 
and extended to hogs. During the past two years the Department 
has made special investigations to determine the prevalence and 
extent of tuberculosis among cattle of various parts of the country, 
and has studied methods of eradication. The Bureau of Animal 
Industry has given active aid to state and municipal authorities 
and to individuals in suppressing this disease. 

As the District of Columbia is under the jurisdiction of the Federal 
Government, it was thought well to undertake the eradication of 
tuberculosis from the cattle of the District, both in the interest of a 
wholesome milk supply and as a demonstration of what could be 
accomplished by certain methods of dealing with the disease. A 
cooperative arrangement was entered into with the Commissioners 
of the District, whereby all the cattle in the District were tested with 
tuberculin and those that reacted were slaughtered under inspec- 
tion. Condemned cattle were appraised before slaughter, and 
reimbursement was made to the owners from Department funds on 
a scale depending upon the result of posUmortem examination. 
Over 18 per cent of the cattle in the District gave reactions to the 
tuberculin test, and in 98i per cent of these the lesions of tubercu- 
losis were demonstrated on post-mortem examination. All new 
cattle brought into the District have to be submitted to the tuber- 
culin test, and it is also proposed to retest the herds at intervals so 
as to detect any cases that may have developed since the first test. 
As a result of this work the cattle of the District are already prac- 
tically free from tuberculosis, and it is believed that by continuing 
the retests for a reasonable time the disease wiU be completely 
eradicated from the cattle of the District. 

Cooperation has also been extended to the States of Maryland and 
Virginia in appl 3 rin^ the tuberculin test to cattle in those States. 

1— T079T'— YBK 1910 1 
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BOO CHOLBBA. 

The efficiency of the method of serum treatment devised by thfr 
Bureau of Animal Industry for the prevention of hog cholera has 
been still further confirmed by practical experiments during the past 
year. A striking demonstration was made at the Kansas City stock 
yards. Out of a lot of 35 pigs, 22 were injected with Bureau serum, 
4 were inoculated with virulent hog cholera blood, so as to give them 
the disease, and 9 were not treated in any manner. All were placed 
in a pen together. The 4 inoculated pigs contracted hog cholera and 
died, also the 9 untreated pigs, while the 22 pigs treated with serum 
remained well. A similar experiment at South Omaha gave equally 
good results. 

The Department has continued its efforts to encourage and assist 
state officials in preparing the serum for sale or distribution to hog 
raisers, and has also carried out scientific experiments with a view 
to improving the methods and reducing the expense of producing 
the serum. It has been shown beyond doubt that this serum is an 
efficient agent for protecting hogs against hog cholera and that by 
its use in a systematic way this disease can probably be eradicated. 

SCIENTIFIC INVESTIGATIONS OF ANIMAL DISEASES. 

The Bureau of Ammal Industry has continued its scientific inves- 
tigations into the nature and cause of various diseases of animals. 
Considerable attention has been given, as heretofore, to tu^jerculosis, 
and especially to methods of immunizing cattle against this disease. 
The only methods of immunization which have given promising 
results have required the use of living tubercle bacilli, so that these 
methods can not be considered free from danger, and the Department 
is not yet prepared to recommend their use. 

Other diseases under. investigation during the past year are lip- 
and-leg ulceration of sheep, swamp fever of horses, chronic bacterial 
dysentery of cattle, bighead of sheep, glanders of horses, rabies, and 
anthrax. Experiments made at the suggestion of a European cor- 
respondent with a new method for the diagnosis of glanders have 
shown the great value of this method, and indicate that it will be 
found much more satisfactory and reliable than the mallein test and 
other methods heretofore in use, especially in the detection of incip- 
ient cases. 

As injurious results sometimes follow the feeding of cotton-seed 
meal, experiments have been under way with a view to determining 
the cause of this trouble and learning if possible how this valuable 
feed may be utilized without danger. Laboratory experiments have 
indicated that cotton-seed meal made from certain varieties of cot- 
ton, or'meal in the manufacture of which a high temperature is 
applied, may show poisonous properties, while the meal from other 
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varieties and that made in other ways is harmless. Work is in 
progress on the identification of the specific poisonous principle and 
the further elucidation of the various problems encountered. 

The number of rabid animals brought to the Department for diag 
nosia indicates the continued prevalence of rabies in and around the 
District of Columbia and other regions. During the fiscal year 116 
cases were examined, consisting of 100 dogs, the remainder being 
cattle, calves, mules, and sheep. These animals had bitten at least 
59 persons and 46 animals, so far’ as known. Seventy-five of the 
suspected cases were found to be positive. Experience has shown 
that the muzzling of all dogs for a sufficient period is the best means 
of reducing and eradicating this dangerous disease. 

BLACKLEG VACCINE, TDBEECULIN, AND MALLEIN. 

The Bureau of Animal Industry has continued the preparation and 
distribution of vaccine for the prevention of blackleg in young cattle, 
and the returns show a still further reduction in the losses from this 
disease. Durmg the fiscal year about 1,000,000 doses of this vaccine 
were distributed among stock raisers. 

The activity of various state and municipal veterinary and health 
officers has resulted in an increased demand for tuberculin, which is 
supplied by the Department to such officials free of charge for use 
in the diagnosis of tuberculosis in cattle. About 350,000 doses were 
prepared and distributed during the fiscal year. Nearly 75,000 doses 
of mallein for the diagnosis of glanders in horses were also prepared 
and distributed. 

INSPECTION or EXPORT ANIMALS. 

The Bureau of Animal Industry made during the fiscal year 328,078 
inspections of animals for export, includmg 62,372 inspections of 
Canadian animals in transit. There were inspected on arrival at 
British ports by Bureau inspectors stationed there 193,259 animals 
from the United States and Canada. During the year 443 mspections 
of vessels carrying live stock were made in order to see that equip- 
ment, ventilation, feed, water, attendants, etc., conformed to the 
regulations. 

INSPECTION AND QUARANTINE OP IMPORTED ANIMALS. 

In order to prevent the introduction of contagious diseases of live 
stock the Bureau makes a rigid inspection of all imported animals 
at ports of entry, and in certain cases a quarantme is imposed. 
During the fiscal year 346,650 imported anifnals were inspected, 
9,783 of which were also quarantined. 

LEGISLATION NEEDED. 

The work of the Department in dealing with the live-stock industry, 
and especially with communicable diseases of animals, has shown 
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the need of further legislation by Congress in order to remedy defects 
in existing laws and to confer authority for additional work in the 
public interest. These matters are discussed in more detail in the 
report of the Chief of the Bureau of Animal Industry, but may be 
briefly enumerated as follows : 

Authority for the Secretary of ' Agriculture to control the impor- 
tation of Taccines, serums, antitoxins, tuberculins, and other prepa- 
rations sold for the detection, prevention, or treatment of diseases 
of animals, and to supervise the jfreparation of spch products manu- 
factured in this country for interstate commerce; such authority to 
be similar to that already vested in the United States Public Health 
and Marine-Hospital Service with regard to such products used in 
human medicine. 

Authority for the Secretary of Agriculture to waive the provisions 
of the so-called twenty-eight-hour law in cases of emergency when 
cattle are being shipped under quarantine restrictions and a strict 
compliance with the law might cause the spread of disease. 

Authority for the Secretary of Agriculture to require the disinfec- 
tion of any live-stock cars used in interstate commerce whenever 
such disinfection seems necessary to prevent the spread of disease. 

Authority to regulate the shipment of different classes of live 
stock in the same cars in the interest of humane treatment and so as 
to prevent young and small animals, frequently of different species, 
from being trampled to death by larger ones. 

Legislation prohibiting the shipment of dead animals in the same 
cars with live animals, a practice that prevails to some extent and 
is a source of danger of the spread of contagious disease. 

Legislation providing for the inspection and supervision of dairy 
products in interstate commerce, with a view especially to preventing 
the widespread practice of shipping to creameries cream that is in 
such a condition as to be unfit to enter into the composition of a 
food product. 

An amendment to the present law regarding renovated or process 
butter, so as to apply to this product the provisions of the meat- 
inspection law so far as they may be applicable. 

NEW EXPERIMENTAL FARM. 

Under an item in the appropriation act for the Department of 
Agriculture for the current fiscal year an experimental farm at 
Beltsville, Md., has been purchased for the use of the Bureau of 
Animal Industry. This farm will provide facilities that have long 
been needed for experiments and investigations in breeding and feed- 
ing animals and in dairying, so that work of this kind can be kept* 
separate from that relating to infectious diseases as carried on at 
the Bureau’s experiment station at Bethesda, Md. 
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BTJRBAT7 OP PLANT INDTTSTET. 

The Bureau of Plant Industry has continued its studies of plants 
in all their relations to agriculture. 

PROBLEMS IN PLANT PATHOLOQT. 

The crown-gall of cultivated plants has been shown to be cross- 
inoculable to an astonishing degree. Galls have been produced on 
various species belonging to widely different families by pure-culture 
inoculations with Bacterium tumefaciens isolated from the Paris 
daisy. This organism has been inoculated many times successfully 
into the peach, rose, hop, sugar beet, white poplar, and other sus- 
ceptible plants. That from the crown-gall of peach has been many 
times inoculated into the Paris daisy, sugar beet, hop, and other 
plants. Successful cross-inoculations have also been obtained with 
the organisms isolated from the crown-galls of many other plants, 
among them apples affected with hairy-root, the cause of which has 
so long been a matter of conjecture and dispute. 

A destructive tumor disease of limes and other citrus fruits has 
been shown to be of fungous origin and to attack not only limes, on 
which it was first observed, but oranges also, while artificial infections 
have been produced on pomelo, lemon, and Oitrus irifoliaia. Myce- 
lium has been traced in the stem from 1 to 2 feet beyond any external 
sign of infection. 

An extensive study has been made of the bud-rot of the coconut 
palm, which has caused enormous losses. The cause of the disease 
has been determined and extensive experiments carried on with a 
view to its prevention and eradication. 

Considerable work has been done during the past year upon a new 
spot disease of cauliflower. The cause has been determined, a bio- 
logical study of the parasite made, and many experiments carried on 
to determine the conditions under which infection takes place. 

Studies are also being made of the bacterial and fungous content of 
spoiled maize; the inter-relation of crown-gall organisms; the new 
and destruqtive Grand Rapids tomato disease; banana diseases, 
especially a very destructive blight of the whole plant, and of all sorts 
of bacterial diseases of plants. 

Fbdit-disease INVESTIGATIONS. — The new methods of spraying 
with sulphur compounds worked out by the pathologists of the 
Department have been widely adopted by apple growers. The 
investigations have shown that fine fruit can be produced and pro- 
tection secured against fungous diseases without the injurious effects 
resulting from -the use of copper compounds. 

Bordeaux mixture is still probably the most effective all-round 
fungicide, but in the spraying of the apple it has to take second place, 
to be used only for special purposes, such as late treatment for bitter- 
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rot. Special attention has been given to experimental work in per- 
fecting the method of using the new sulphur sprays for the fruit-spot 
and leaf diseases, and in cooperation with the Bureau of Entomology 
studies have been made of the combined sprays of the sulphur and 
arsenic compounds, with which both diseases and insects were treated 
at the same time. In most cases fruit growers who have used the 
new sprays have secured fine crops of the best apples they have ever 
grown. The new types of spray injuries which resulted are unimpor- 
tant and are probably avoidable. 

The fruit-spot and leaf disease known as cedar rust or orange rust 
of the apple has been increasing in prevalence in the Blue Ridge and 
Allegheny Mountain district from Pennsylvania to Tennessee during 
the last few years. This past season the worst outbreak of this 
malady ever known has occurred. It has attacked mainly the York 
Imperial, but the Yellow Newtown and some other varieties have been 
affected. The fungus has its alternate generation on the red cedar. 
Previous investigations by pathologists have shown that the immedi- 
ate proximity of cedars greatly favors .the disease. Recommenda- 
tions made in previous years to cut down cedars from the vicinity of 
commercial apple orchards have not been taken very seriously. 
During the present season, however, many cedars in dangerous prox- 
imity to orchards have been removed. The disease has not hereto- 
fore proved amenable to spraying, but it was shown during the last 
season that spraying will very largely prevent it if applications are 
made just before the period of general infection. 

For two years attention has been called to the discovery of self- 
boiled lime-sulphur as a fungicide which can be used in the summer 
spraying of the peach for brown-rot and scab. In 1909 this spray 
was successfully used in combination with arsenate of lead. The 
preliminary experiments of last season were redemonstrated on a 
large scale in Georgia, Virginia, and West Virginia, resulting in a com- 
plete victory over the combination of fungous diseases and insect 
enemies. Tlie promptness with which peach growers have accepted 
the discoveries is ^encouraging. The growing of fine peaches has 
received a great impetus through the removal of some of the factors 
which render the growing of this fruit uncertain. 

On the Pacific coast the work of controlling pear-blight by eradi- 
cation methods has been successfully carried out. In the Rogue 
River Valley of Oregon and in many districts of California the disease 
was decidedly less prevalent during the past season than at any time 
since the blight entered. 

It has been demonstrated on the Pacific coast that the powdery 
mildew of the apple can be satisfactorily controlled by spraying. 

Experiments in spraying for pecan scab were continued in South 
Carolina, and similar experiments were started in Georgia. Though 
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the disease can be controlled by spraying, the desirability of avoiding 
it by the use of resistant varieties was made clear. Many of the com- 
mercial pecans are sufficiently resistant to serve the purpose admira- 
bly and may be top-grafted on affected varieties. 

Studies in forest pathology. — ^The chestnut-bark disease has 
now spread to northern Massachusetts and New York, western 
Pennsylvania, and eastern West Virginia. There are, however, 
certain indications that it may not become serious south of the 
Potomac. The work of this Department has shown that with young 
ornamental trees and orchard trees the disease may be controlled by 
a cutting-out and pruning system, though this method is impracti- 
cable with large ornamental trees and forest trees. In localities 
where the disease is just appearing its progress can be materially 
checked, and perhaps prevented, by promptly cutting down the 
infected trees and burning up at least the bark and brush. After 
25 per cent of the trees are infected it is too late to do anything. It 
is unfortunate that in matters of this kind greater cooperation by 
private owners is not possible. Had this disease started in a National 
Forest district having a cooperating pathologist it probably would 
have been eradicated as a matter of routine before infection became 
general. 

White-pine seedlings diseased with blister rust appear to have 
been imported into some 230 localities in North America. All 
diseased seedlings thus far located have been destroyed, but it is 
by no means certain that all importations have been found. This 
disease affects mature trees, as well as nursery stock, and occurs not 
only on the white pine, but on the sugar pine, the western white 
pine, and probably all other five-needled pines. The importation 
of white-pine seedlings should be flatly prohibited, as the damage 
which this disease can do, and probably will do, if once established 
in America, is out of all proportion to the value of all white-pine 
seedlings ever imported or likely to be. Prohibition is the only 
efficient means of prevention, as the disease can not be detected in 
the shipment by any system of inspection. 

One of the most discouraging features of reforestation is the 
prevalence in the forest nursery of damping-off and other seedling 
diseases which may_ sometimes destroy the entire annual output of 
a nursery, especially of coniferous seedlings. One of the commonest 
of these diseases, popularly called “blight,” has been controlled at 
the Forest Service nursery at Halsey, Nebr., by slight and perfectly 
practicable changes in the management of water supply and shade. 
Damping-off of eucalyptus seedlii^s, a source in the past of great 
loss, proves to be preventable by selecting the proper soff for planting. ^ 

Data collected in the forest-disease survey indicate that in America 
timber decay and tree disease are second only to forest fires as causes 
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of loss. In theory it is easy to remove diseased trees in the forest 
when cuttings are made, leaving only healthy individuals for seed 
trees, and so continually improve the health of the forest; but in 
practice so many questions of economy and differing local conditions 
are involved that many difficulties must be overcome. A great 
deal of attention will be given to working out this problem. 

Cotton and truck-crop diseases. — The wilt-resistant varieties 
of cotton and cowpeas which the Department has been breeding and 
disseminating for several years have heen brought to a higher stand- 
ard than ever before, but wilt and root-knot have been spreading 
faster than the improved varieties have come into use, so that many 
thousands of acres continue to be destroyed each year. The prob- 
lem now is to reach the farmers with the new seed and methods. For 
this purpose a special campaign of education is being inaugurated, 
to develop breeders of the new cotton and cowpeas and to demon- 
strate the effectiveness of the improved varieties. 

A rust-resistant asparagus has finally been secured, and the stock 
is being propagated with all possible dispatch. 

New prominence has come to the potato wilt, a disease known for 
some years, by the discovery that it is very widespread and injurious 
in an inconspicuous form, causing premature ripening, as well as 
dry-rot in storage. It must be more widely understood, and pre- 
ventive measures, such as longer rotations, must be adopted. 

Black-leg, another new potato disease, is increasing through the 
use of infected seed, especially in eastern trucking districts. Internal 
brown-spot is common. The present varieties of potatoes are some- 
what limited in their climatic adaptations, and the diseases that affect 
them emphasize the importance of a broadly planned line of breeding 
to develop new potatoes possessing disease resistance and stronger 
local adaptation through bringing from South America or elsewhere 
new strains for hybridization. Potatoes for the warmer States are 
especially needed. 

Potato wart, a new disease that is likely to prove very destructive 
if introduced into this country, has been causing alarm in Europe. 
Canada, Ireland, and other countries are quarantining against it, but 
the United States has no protection. It has already appeared in 
Newfoundland and has been brought once to Massachusetts. Several 
other diseases now in foreign coimtries may bh introduced at any 
time. The experience with the chestnut blight illustrates the devas- 
tation that may ensue. This may even yet be repeated on a larger 
scale than with the white-pine blister rust unless Congress authorizes 
the Secretary of Agriculture to prohibit the entry of diseased plants 
uid seeds. • 

WORK ON SUOAB-BEET IMFBOVEMENT. 

A campaign is being carried on to increase the average yield per 
•Ire of sugar beets. The tonnage produced in the United States is 
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still lower than it should be. Some sections do not appreciate the 
need for thorough culture; others have attempted to grow beets con- 
•tinuously, and need to adopt rational systems of crop rotation. AO 
need to maintain the fertility of the soil and to make beet growing 
a part of the system of permanent agriculture. Diseases are the 
underlying causes of low tonnage in some districts, and there the 
Department is concentrating its efforts to determine the best means 
of relief. 

The improvement of American beet seed is being given much 
attention, and there are indications that the quantity grown in this 
country wiU increase greatly in the near future. 

SOII^BACTEHIOLOOT AND WATER-PURIFICATION INVESTIGATIONS. 

The results reported by cooperators using cultures of nodule- 
forming bacteria for inoculating legumes have indicated certain limi- 
tations to successful inoculation. Especially with alfalfa in the 
Coastal Plain region it has been found that inoculation is generally 
successful upon soils which produce a blue or neutral reaction to 
litmus paper, while upon those soils giving a red reaction to neutral 
litmus paper successful inoculation is seldom obtained. Extensive 
studies upon the nitrifying power of soils have been carried on in 
different parts of the United States, and a close relationship has been 
established between the nitrifying power of a soil and its crop-produc- 
ing power. In none of the re^ons under investigation has any 
injurious effect from ovemitrification been observed. 

PROGRESS IN ACCLIMATIZATION AND ADAPTATION OF CROP PLANTS. 

Acclimatization of new varieties of cotton. — There are many 
desirable varieties of cotton, com, and other economic species in the 
tropical countries where these plants had their origin and were first 
domesticated. The use of these superior varieties in the United 
States has been considered impracticable, owing to their general 
failure to produce a crop within the limits of the summer season. It 
has now been learned that the behavior of many of these imported 
varieties when first planted in the United States is abnormal and that 
they can be led back to normal fertility and earliness by a few seasons 
of acclimatization and selective breeding. 

Several new types of Upland cotton have been introduced from 
Mexico and Central America and acclimatized in Texas. Although 
they yielded very little cotton at first, they have now become as pro- 
ductive and as uniform as any of the United States Upland varieties 
that are being tested in the same places. Some of the new types 
produce larger boUs and longer lint than any of thg varieties now 
generally cultivated in Texas, and these advantages occur in combi- 
nation with other desirable qualities, such as extreme earliness, tol- 
erance of drought, and resistance to the attacks of the boll weevil. 
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Local adjustment op cotton vakieties. — The same biological 
factors of abnormal bebavior that make it necessary to acclimatize 
imported varieties have also been found to affect the United vStates* 
Upland varieties. A carefully bred variety that is uniformly early 
and productive in its home district may show much individual diver- 
sity when carried to a new place and may require a new course of 
selection to give it complete adjustment to the new locality. A 
large proportion of the plants that depart from the standards of the 
variety become distinctly inferior, like the reversions that occur more 
frequently in hybrid stocks and in primitive unimproved types of 
cotton. Failure to remove inferior “rogue” plants is one of the 
causes, if not the principal cause, of the rapid “running out” of 
varieties of cotton when selection is relaxed. Continued selection is 
necessary as a regular farm operation to maintain the uniformity and 
productive efficiency of high-grade varieties. 

Extension op cotton culture in the United States. — There 
is a general impression that the cotton-growing lands of the United 
States are all occupied and that the presence of the boll weevil will 
prevent any future increase of this crop, but this is a mistake. 
There are large possibilities for cotton production in the drier parts 
of the Western and Southwestern Stat^, where the boll weevil can 
do little damage. 

Experiments in Texas, Kansas, Arizona, and California indicate 
that cotton of excellent quality can be produced in many regions 
where none has been grown in the past. The status of the cotton as 
a dry-land plant is still veiy inadequately appreciated. It yields a 
marketable product with less water than any other crop now grown 
in the Southwest. A small amount of irrigation can be used more 
effectively with cotton than with any other crop, and even without 
irrigation cotton can often be grown on lands not now supposed to 
have agricultural possibilities. 

Increased tields prom corn hybrids. — Numerous experiments 
have showm that crosses or hybrids between two kinds of com are 
usually more productive than either of the parent varieties. Even 
in crosses of improved strains the yields are notably increased, some- 
times more than 50 per cent, and the crossed plants are more resistant 
to disease and to unfavorable conditions of growth. Simple methods 
have been devised to enable com growers to take advantage of this 
factor of increased production. 

drug-plant investigations. 

During the past year the camphor work has 4nade considerable 
progress. Seeds selected from trees showing a high camphor content 
have been propagated under various conditions, with the result that 
enough yoiing trees are now ready to plant a large part of the test 
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areaa. The effort to secure improved apparatus for working up this 
crop has been continued with much success. Especial attention has 
been given to the development of the best form of condensing appa- 
ratus. The area of camphor planted as a result of private enterprise 
continues to increase at an encouraging rate. 

In South Carolina the paprika-pepper crop has increased in size. 
The Department is supervising the growing of about 50 acres of 
peppers on a number of types of soil in different locahties. Thus far 
the present crop promises to exceed former crops considerably. The 
reception of these peppers by spice millers has been favorable, and 
the demand for a large home-grown supply seems established. Work 
has been chiefly centered on paprika peppers of the Hungarian type, 
but since the market for the Cayenne type is much larger, future 
efforts are to be directed toward the production of pungent peppers. 
A growing demand is felt for a mild sweet pepper of high color, 
similar to the so-caUed “Spanish paprika,” now imported in large 
quantities. Work on this important sort has demonstrated the 
great liability of this group of plants to disease, and ways of meeting 
this difficulty are being worked out. As soon as success is secured a 
material widening of the market for American-grown peppers will 
follow. 

The hop work of the past year has been directed toward the im- 
provement of varieties and toward better methods of handling the 
plants in the fleld. A statistical study of a small area has shown that 
in all probability certain methods of practice exert more effect than 
has been suspected. For example, it appears' that a better yield is 
obtained when four to six vines are trained in a hill than when fewer 
are permitted to grow. The criteria to be used in judging bops are 
an important object of study also. At present there seems to be 
much disagreement among hop experts as to what constitutes the 
fundamental basis of quality. A study of certain constituents, 
especially of volatile oils, resms, and acids, is designed to throw light 
on this important question. 

Work on ta nnin g crops has been continued on a small experimental 
basis, test plats of promising plants being grown in different testing 
gardens of the Department. The commercial and agricultural require- 
ments that must be met in order to bring success are many and rather 
exacting. 

The tea work has been continued in Soutli Carolina. Last season’s 
outcome was very satisfactory from the standpoint of production and 
quahty, and the increasing demand for American tea quickly absorbed 
the crop. More tea was sold in the Southern States than heretofore. 
Work on the pruning machine after many trials seems to have resulted 
in a practical means of eliminating a large item of expensive hand 
labor. Pr unin g, heretofore costing about $2.25 per acre, can now be 
done equally well at 50 cents an acre. 
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Perfumery-plant and volatile-oil investigations have shown that 
many of the foreign plants used for purposes of volatile-oil production 
can be grown and distilled satisfactorily in this coimtry. A study of 
the native oil-bearing plants has developed the fact that among them 
are several species yielding oils containing constituents which make 
the foreign oils now imported commercially insignificant. For exam- 
ple, the native horse mints and their near relatives, growing luxuri- 
antly on waste lands, yield oils rich in thymol, a valuable and much- 
used antiseptic now derived from foreign sources. Certain of the 
sagebushes of the arid plains of the West yield oils rich in substances 
now in demand. Native plants are well worthy of further study in 
this direction. 

It sometimes happens that crude drugs come on the market in a 
more or less mixed condition, a situation at times not detected by the 
manufacturer or pharmacist using them; consequently, confusion as 
to the facts concerning crude drugs of native origin at times creeps in. 
Some time since the drug known as pinkroot was investigated by the 
Department, and the true status of the situation made clear. During 
the past year the same thing has been done with the wild-yam root, 
the true and the false types having been distinguished and the botan- 
ical sources of each ascertained. 

POISONOUS-PLANT INVESTIGATIONS. 

The field work on poisonous plants during the past year has con- 
sisted of two types; (1) Feeding experimentation, carried on at a 
temporary station located at Mount Carbon, Colo., and (2) recon- 
naissance work, carried on wherever complaints of considerable losses 
have seemed to demand attention. At Mount Carbon the harmful 
effects of larkspur poisoning due to species of Delphinium, have been 
imder study. The chief features of larkspur poisoning have been 
ascertained, and some progress has been made on relief measures. 

,In connection with reconnaissance work much attention has been 
given, as heretofore, to trouble in the National Forests. Frequently, 
as a result of a study of the flora of a suspected area, the source of 
loss has been identified and simple measures which have reduced the 
loss have been suggested. 

Laboratory studies have been directed toward a variety of sub- 
jects, among others the further understanding of the loco-weed 
problem. It has been shown that the cause of this important dis- 
ease is not yet well imderstood, and further work seems to be required. 
This is now in progress. 

llie relation of com to pellagra has continued to receive attention. 
The normal constituents of com and such as are developed under the 
action of agencies bringing about its deterioration have been sought 
in the hope of getting some light on the cause of this, malady. 
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Some effort has been spent on a study of the alkaloids of the com- 
mon solanaceous berries, both wild and cultivated. The utilization 
of a number of sorts for table use, together with reports of their 
harmful action, has made it necessary to get more information on 
the properties of these products. 

PEOGBESS OF WOBE IN AGEICDLTUEAL TECHNOLOGY. 

Official cotton gkadbs. — Among the various technological 
problems carried forward within the past year, the work of cotton 
grading has been prominent, and in accordance with the recent act 
of Congress nine official grades of white American cotton have been 
promulgated. Twenty-five sets of these types have been prepared 
for storage in vacuum for the purpose of comparison in future years. 
This method of securing the permanency of the types is believed to 
be a most fundamental and important improvement over methods 
previously in use. A limited number of sets of the grades were 
placed with agricultural colleges in the cotton belt and with exchanges, 
institutions, and individuals who had rendered service in connection 
with the project and whose facilities were at the disposal of the 
Department for quickly bringing the official types to the attention 
of the cotton industry. Before this preliminary distribution was 
finished the general sde of the grades was begun, and the official 
types'have for some time been supplied to all applicants at the cost 
of preparation, so that the sets now in practical use cover a much 
wider territory. 

The official grades were established with the advice of a committee 
composed of men of the highest standing drawn from every depart- 
ment of the cotton industry. Numerous letters approving these 
grades have been received from prominent American cotton interests, 
while prominent members of foreign exchanges who have seen the 
official types have expressed themselves in terms of high commenda- 
tion. In no case have the official types been subjected to hostile 
criticism. 

Original methods of preparing and preservmg these types have been 
developed, and the integrity of each box is attested by a full-sized 
photograph of its contents, which is secured in its cover and bears 
the certificate of the Secretary of Agriculture and the seal of the 
Department. 

Investigation of the length and strength of cotton fiber, with a 
view to measuring these qualities more accurately, has been actively 
prosecuted, and great progress has been made, while the problems 
of cotton marketing have received further study in the field. A 
new method of measuring the length of cotton staple by projection, 
wUch it is believed will prove of very great value to the cotton 
industry, has been devised and perfected. 
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Paper-plant investigations. — Technological work on crop plants 
which may be used for making paper has been actively prosecuted 
during the year and has resolved itself into an investigation of three 
classes of material: (1) Wastes or by-products of farm crops, such 
as the stalks of corn and broom corn; the straws of rice, flax, etc.; 
hemp waste; and bagasse; (2) plants which give promise of being 
profitably grown expressly for paper-making purposes, such as hemp, 
esparto, and jute; and (3) wild plants which are locally abundant 
and possibly suitable, including certain grasses, rushes, sedges, and 
canes. 

Strikingly favorable results have been obtained from broom-com 
stalks, which have been tested in lots up to 3J tons and found to 
3 rield as high as 42 per cent of available fiber, which, when combined 
with an equal quantity of poplar pulp, produced a good quality of 
book paper. It can be conservatively stated that this crop by- 
product is suitable for immediate use in paper making. The pulping 
of cornstalks has not been as satisfactory, but good qualities of paper 
of different finishes have been produced from numerous varieties 
of com. 

FIBER INVESTIGATIONS. 

In the fiber investigations of this Department special attention 
has been given to hemp, flax, and sisal. The importations of these 
three fibers during the fiscal year ended June 30, 1910, amounted to 
119,150 tons, valued at $16,016,416. Hemp grown in 1909 in Wis- 
consin, in cooperation with the Wisconsin Agricultural Experiment 
Station, has been retted and broken, and the fiber has been sold to 
manufacturers at very satisfactory prices. Cooperative experiments 
were continued in Wisconsin in 1910, and a series of similar experi- 
ments was begun in Iowa. The hemp made a very satisfactory 
growth considering the unusually dry season in those States. It has 
been harvested and spread for retting. 

Flax from seed of carefully selected plants of fiber-producing 
types was grown in nursery plats in eastern Michigan. A study has 
been made in the field of the flax grown for fiber in Michigan and of 
that grown for seed in Minnesota and adjacent States. Selections 
of plants have been made with a view to the development of unif orm 
varieties having the characters most desired for these special uses. 
Attention is also being devoted to an increased production of flax- 
seed to meet the growing demand for this seed in the manufacture of 
linseed oil. 

Sisal, henequen, and zapupe plants cultivated in cooperation 
with the Porto Rico Agricultural Experiment Station and the Porto 
Rican government are making a very satisfactory growth. 

A planting of sisal and allied fiber-producing agaves and furerssas 
has been' made in a cooperative experiment on Sugar Loaf Key, 
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Florida. The young plants have made a very promising growth. 
The conditions of soil and climate on the Florida keys are very 
similar to those in the Bahamas, where the production of sisal has 
become the leading industry in recent years. 

GEAIN STANDARDIZATION. 

That the relations between scientific agriculture and the commercial 
conditions which affect crops after they are produced are important 
has of late come to be more fully realized. To improve market con- 
ditions where possible is to render a valuable service to agriculture. 

With this object in view the Department has undertaken a scien- 
tific study of the commercial conditions which affect the grain crops 
after they have been produced — specifically, a study of the methods 
employed in harvesting, storing, transporting, grading, and marketing 
these crops and the extent to which the various methods affect their 
relative commercial and intrinsic values. 

Extensive experiments have been carried on with com stored under 
actual commercial conditions in country and terminal grain elevators 
at various points. Rail shipments of com from points within the 
surplus-com States to export points upon the Atlantic and Gulf sea- 
boards and shipments of a caigo of com from each of these seaboards 
to European ports were accompanied in each case by an expert who 
had the com under careful observation at regular intervals en route. 
Many rail shipments of com, principally between the large grain 
markets, were examined and tested at the points of shipment, and 
also at their destinations. Com stored in farm cribs at various points 
was also under observation at regular intervals. 

The most important fact demonstrated is that a large proportion 
of the com which finds its way into commerce contains excessive 
quantities of moisture, that under most favorable conditions no 
appreciable reduction of this moisture takes place until March and 
April, and that this excessive moisture b the primary cause of com 
spoiling in large quantities under commercial conditions. 

The methods of handling and marketing wheat have likewise been 
studied during the year. More than 300 samples of the various 
varieties, classes, and grades of wheat were obtained. In cooperation 
with the North Dakota Agricultural Experiment Station, these 
samples were experimentally milled and baked with a view to cor- 
relating the physical characteristics of wheats with their flour and 
bread making qualities. The present indications are that these 
factors may be correlated and a letter understanding of wheat values 
brought a^ut. 

The effect of excessive moisture, “weathering,” and the sulphur 
bleaching of commercial oats and barley has likewise been studied 
during the year, and much information relative to these subjects was 
obtained. 
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The results of laboratory experiments with commercial flaxseed 
indicate that this seed will increase considerably in volume and 
decrease proportionately in test weight per bushel while being handled 
and stored commercially, probably on account of the abrasion or 
roughening of the seed coat during the various handlings necessary. 

SEED-TESTING LABOBATOBIEB. 

During the past year additional seed-testing laboratories have 
been opened in cooperation with the North Carolina Department of 
Agriculture and the Purdue University Agricultural Experiment Sta- 
tion. The laboratories in Nebraska, Missouri, and Oregon have been 
continued. The work of each of these laboratories has increased 
approximately SO per cent each year since they were started, showing 
the interest taken in them by the public. The Department is cooper- 
ating with state institutions in order that the work may be done 
locally when analyses can be furnished, with a great saving of time. 

During the summer a number of representatives of seed firms have 
taken advantage of the opportunities offered by the laboratory to 
become fa mili ar with the technique of seed testing in order to carry 
on similar work for themselves. 

Samples of forage-plant seeds have been collected and examined 
for the presence of adulterants, and the names and addresses of the 
dealers who offered adulterated seeds for sale have been published, 
as formerly, with the result that fewer lots of adulterated seeds have 
been found the past year than in any preceding year. 

FROGBEBS IN GRAIN INVE8TIGATIONB. 

Winter- WHEAT extension. — For some time efforts have been 
made by the Department to extend the area of possible cultivation 
of hard winter wheat by the introduction of varieties hardier than 
those now grown. The Kharkov variety, which so far has been 
found to be the best, has given unusually good results this season. 
The total annual production of this wheat is now between 15 and 20 
million bushels. 

Durum wheat. — In the last report the annual production of 
durum wheat was stated to be nearly 50 million bushels, but it is no 
longer possible to give even approximate statements of the produc- 
tion. Durum-wheat flour is commonly used in a number of eastern 
cities, particularly Baltimore, Washington, and Eichmond, a single 
firm having disposed of five carloads in the last-named city in three 
months. For the first time a prominent milling company is adver- 
tising the flour on its own merits, a matter which has been urged by 
this Department for some time. 

Pacifio coast investigations.— Following the demonstration of 
the adaptirtion of Chul and Fretes wheats to California by this Depart- 
ment, seed of pure strains is being increased as rapidly as possible 
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for distribution. Already the yields obtained show the superiority 
of these varieties.' 

Influence of envibonicent on the composition of obain. — 
Experiments conducted (pr a considerable length of time seem to 
show that different kinds of soil have very little influence on the 
quality or yield of grain, but that changes of climate have considei> 
able effect. 

Chops in botation with cebeals. — Rotation experiments have 
been conducted in a number of places to determine what crops are 
best for growing in alternation with cereals in order to obtain the best 
results with the latter. Where 'legumes were employed in these 
rotations the results have confirmed those of other experiments in 
showing the importance of such crops preceding wheat. In Cali- 
fornia the value of green rye turned under in preparation for wheat 
seeding was also shown. Both rye alone and a mixture of rye and 
vetch plowed under green gave a very much greater yield of wheat 
than that obtained on summer fallow, and a still greater increase 
over that obtained where wheat followed wheat. 

Time and bate of seeding gbains. — From several years’ investi- 
gation of the best time and rate for seeding grains the oHef conclusion 
of general interest is that a smaller quantity of seed may be employed 
in the drier districts than in humid areas. The proper quantity of 
wheat, for example, to be sown to the acre in semiarid districts 
averages nearly 3 pecks, while in the humid portions of the eastern 
United States it is common to sow from 5 pecks to 2 bushels. 

Dby-land gbain investigations. — Dry-land grain experiments 
are now conducted at Amarillo and Dalhart, Tex.; Akron, Colo.; 
Bellefourche and Highmore, S. Dak. ; Williston and Dickinson, N. Dak. ; 
PMlbrook, Mont.; Nephi, Utah; and Moro, Oreg. The farm at More, 
Oreg., was added during the year and is conducted in cooperation 
with the Oregon Agricultural Experiment Station. 

Gbain-sobghum investigations. — Selected dwarf and early varie- 
ties of kafir and milo produced during the past season, in spite of the 
intei^e diyness, 25 to 50 per cent of their normal yield, while the 
ordinary laiger and later varieties made an average of only 10 to 25 
per cent of their normal yield. 

Further experiments continue to show the great hardiness and 
earliness of the Chinese or kowliang sorghums. Considerable work 
has been done through chemical analyses and milling and baking 
experiments to determine the probable food value of several kinds of 
grain soighum. 

Rice investigations. — Experiments were started this year in 
South Carolina to determine the best means of controlling rice blast 
(“rotteh-neok”) by preventive measures. 

1— 70787*— TBK 1910 6 
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During the summer experiments were also begun in Florida to 
determine the possibility of growing rice on the land lying between 
the Eveiglades and the ocean. Portion of this area during the 
winter months are profitably used in trucking, but are too wet in 
summer and early autumn to grow on a commercial scale any other . 
crop than rice. 

Experiments in California were conducted on three types of soil 
covering a large area in the Sacramento Valley. Two years’ results 
indicate the possibility of growing rice in that region on a commercial 
scale, the important thin g now being to determine the varieties best 
adapted to the region. 

Interesting results are being obtained in the rice investigations in 
Louisiana and Texas. In the former State special attention has 
been given to the eradication of ted rice, with some results that are 
encouraging. 

Oat investigations. — Some very promising pedigree strains of 
spring oats have now been produced in sufficient quantities to be 
grown in field tests for the first time. 

Considerable progress has been made in the selection of hardy 
winter strains, a number now being grown on the Arlington Experi- 
mental Farm which have developed a considerably greater degree of 
hardiness than ordinary winter oats. This year several of these 
strains weighed froin 34 to 36 pounds to the measured bushel. 

The value of the varieties of oats introduced by this Department 
was further shown this year. The Swedish Select is now one of the 
leading varieties in the Northern States, the production in Wisconsin 
alone being estimated by authorities in that State at 45 or 50 million 
bushels. The Sixty-Day, another of the Department’s introductions, 
is fast becoming the most popular oat in the corn belt. 

Barley investigations. — Of the barley varieties introduced by 
the Department, the Gatami, from Manchuria, promises, after several 
years’ trial, to be of much importance. It ripens from one week to 
ten days earlier than other six-rowed varieties now grown in the 
Northwest and also yields better than many of these varieties. 

A method of selecting seed barley Has been devised by taking 
advantage of the varying specific gravity of different cereals and other 
seeds and of seeds of the same cereal in different conditions, and a 
circular on the subject has been published. 

The attempt to produce a true awnless variety of winter barley 
was finally successful, it having resulted from a cross. of Tennessee 
Winter barley, a six-rowed variety, and Black Arabian, a two-rowed 
black barley. This new barley is quite distinct from the old so-called 
beardless balrley, being a true awnless variety, and it appears to be 
very prolific. 

Another result from the same cross is the fixation of a new hooded 
barley which ripens one week earlier than other hooded varieties. 
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Cereal-disease work. — The great damage that continues to be 
done to cereal crops by rusts has been the incentive to give these 
diseases much further attention, and during the year a bulletin has 
been published giving considerable new information, particularly with 
regard to the manner of living over from year to year, the important 
relation of the weather to rust epidemics, and methods of securing 
varieties of grain resistant to rusts. Breeding grains for rust resist- 
ance has been continued. 

Preliminary experiments have been made with cresol for the pre- 
vention of smuts, the results of which indicate that this substance 
may become an important fungicide for use with stinking smut of 
wheat and smut of oats. There is promise, also, that the modified 
hot-water treatment for loose smut may be further simplified, thus 
making it easier of application. 

Preventive measures for sorghum .smuts have been improved upon, 
and results of investigations have been published. 

Investigations in the Southern States. — During the past year 
there has been a striking increase of interest in grain cultivation in 
the South, no doubt partly due to the increased attention being paid 
to diversification of crops and. partly to the increased price of wheat 
and other cereals. It is hoped that special attention may be given 
during the coming year to such questions and that much more help 
may be given to farmers than has formerly been possible. 

CORN investigations. 

The com work has been of greater value and of greater interest 
than in any other year. It has brought out the possibilities of the 
crop, which is already by far the most valuable one of the country, 
but which, when better understood and better cared for, will more 
than double its value. 

The breeding of early maturing varieties of com for the Northern 
States and the greater interest in corn growing in the Southern States 
are rapidly increasing the acreage planted to this crop. The acreage 
in 1909, greater than that of any previous year, was 5 per cent less 
than that of 1910. The testa of the last two years show that the rich 
delta lands of the Mississippi Kiver are well adapted to com growing, 
and conditions there are such that the crop can be harvested and 
shipped advantageously and in a drier condition than northern-grown 
com. 

The production last year of 100 bushels of com per acre on large 
tracts and over 200 bushels on contest acres in States that average 
25 bushels or leas to the acre is sufficient aigument in favor of more 
intensive com culture. 

The past year has marked a great improvement in regard to com 
contests. Competitors generally have come to realize that he is the 
most successful who produces good com most profitably without 



68 YEABBOOE OF THE DEPAETMEHT OF A.OBIGVLTVEE. 

injury to his land. It is gratif3Tng to note that awards for highest 
and most profitable yields are taking the place of awards for most 
uniform and most beautiful ears. 

TOBACCO INVESTIGATIONS. 

The tobacco investigations have included work with most of the 
principal cigar, manufacturing, and export types, covering ten of the 
leading tobacco-growing States. In addition to special problems in 
harvesting, curing, fermentation, and the control of diseases, there 
are three broad problems in tobacco culture which have received 
special attention, namely, the production of improved types by 
breeding and selection, the determination of the best use of fertilizers, 
and the development of systems of crop rotation best adapted to the 
production of tobacco from the standpoint of both quality and yield. 

In the Broadleaf belt of the Connecticut Valley it has been shown 
that the use of phosphates more readily available than those ordinarily 
applied by growers gives a marked increase in the yield of tobacco. 
Further experiments in the steam sterilization of seed beds indicate 
that in addition to destro3dng weed seeds and fungous diseases this 
treatment reduces the injury from the mosaic or calico disease, one of 
the most widespread troubles affecting any crop plant. The value 
of the system devised by the Department of introducing artificial 
heat into the curing shed has been clearly demonstrated, particularly 
in connection with the new method of harvesting by picking the 
leaves from the stalk, which is rapidly coming into use in the Con- 
necticut Valley. 

In New York the Haynes type of tobacco as improved by careful 
selection is rapidly supplanting other varieties grown for filler pur- 
poses. In Ohio new types have been secured by five or six years’ 
systematic breeding which are more productive than the ordinary 
Zimmer and Seedleaf varieties, and these are being grown com- 
mercially this season for the first time. Similar work has been 
carried on in Pennsylvania during the year, and a Farmers’ Bulletin 
outlining practical methods of growing tobacco in the State, with 
suggestions for their improvement, has been issued. 

In the export and manufacturing districts of Maryland and Vir- 
ginia, experiments and demonstrations in the best use of fertilizers 
and systems of crop rotation especially adapted to tobacco culture 
have been continued. The development of improved types and 
strains by breeding and selection and row-to-row variety tests has 
received much attention. In Maryland a variety developed from a 
cross between Connecticut Broadleaf and a native Maryland tobacco 
is showing marked superiority in yield and size and is giving satisfac- 
tion in the hands of a number of fanners. In Vir^nia local stations 
have been maintained in ffie principal tobacco districts. 



BSPORT OF THE SECKETABY. 


69 


A problem of vital importance to the tobacco industry of the so- 
called “ old belt” ot North Carolina, more particularly in Granville 
County, is the control of the Granville wilt. This problem has been 
taken up from the standpoints of breeding resistant varieties and of 
developing systems of rotation, fertilization, and cultivation which 
will control the disease. In the “ new belt ” of eastern North Carolina 
and South Carolina much complaint is heard from the trade as to the 
poor burning qualities of the tobacco, and this matter is now being 
investigated, mainly from the standpoint of improving the formulas 
of the commercial fertilizers now used. 

In connection with the fertilizer experiments in the various tobacco 
districts, tests are being made of the efficiency of some of the new 
commercial sources of nitrogen, more particularly calcium cyanamid 
and also of ammonium sulphate, for the various types of tobacco. 
These tests are of special importance because of the high cost of such 
standard -nitrogenous tobacco fertilizers as cotton-seed meal. 

DRY-LAND AGRICULTURE INVESTIGATIONS. 

The results of the investigations in crop rotations and cultivation 
methods in the Great Plains region east of the Kocky Mountains and 
west of the ninety-eighth meridian have been of unusual value and 
interest during the past season. Drought, more or less severe, has 
been experienced from Montana and North Dakota to Texas. At 
Williston and at Edgeley, N. Dak., the conditions were so severe that 
all crops were practical failures, although the most approved methods 
of moisture conservation were used on some of the plats; but even 
here many valuable lessons were learned, and if the drought had 
been less prolonged very remarkable differences would have been 
observed in the yields due to different methods of cultivation and 
crop rotation. This brings out very strongly these two important 
facts: (1) No system has yet been devised that will insure crops 
during periods of as severe drought as sometimes occur in this region, 
and (2) properly planned and executed rotations and tillage methods 
will greatly reduce the loss by droughts of only moderate severity, 
such as frequently occur here. These same methods will also increase 
the yields and net profits during favorable years. In Texas, Kansas, 
Colorado, Nebraska, and Montana the drought was less severe. At 
the stations in those States the results obtained from the various 
methods employed were unusually uniform and consistent, not only 
when station is compared with station during the past season, but 
also when comparisons are made between different grains. These 
results are also in a general way remarkably consistent with those of 
previous years. 

The experimental farms established and managed by the Office of 
Dry -Land Agriculture are proying of great value for carrying on 
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cooperative work with other offices of the Bureau of Plant Industry, 
with other Bureaus of the Department, and with the state experiment 
stations. This cooperative work should be still further extended, 
developed, and systematized, particularly along the lines of plant 
nutrition and soil bacteriology. The establishment of a permanent 
and profitable agriculture in the immense area known as the Great 
Plains is an undertaking of such magnitude and economic importance 
as to demand the very best cooperative efforts of both state and 
Federal agencies, and this cooperation is being effected in a most 
efficient manner by this Department. 

The main points established by the investigations up to the present 
time are as follows: (1) Crop rotations calculated to conserve the 
organic matter as well as the moisture in the soil are the main 
dependence to guard against loss from deficient rainfall. (2) The 
effects of rotations are cumulative, and these investigations must be 
conducted systematically through a long term of years and at many 
stations in order to establish a safe basis for a permanent agriculture. 

PHYSICAL INVESTIGATIONS. 

Physical measurements are being made at all of the dry-land 
experimental farms to determine the methods of cultivation which 
are most effective in conserving soil moisture and the amount of 
water required by the different crops. It has been found that the 
. evaporation from a freely exposed tank of water is the best criterion 
of the water requirements of a crop, as this gives the combined effect 
of temperature, humidity, and wind. The evaporation has been 
shown to vary greatly in different dry-farming sections, being nearly 
twice as great in northern Texas as in North Dakota. A higher 
r ainf all is consequently necessary in regions of high evaporation. 
This is a subject which every prospective settler in dry-farming 
regions should study carefully, and will be found fully discussed in 
a recent publication of the Department. 

PROGRESS OF WORK AT FIELD STATIONS ON RECLAMATION PROJECTS. 

The Department is now operating field stations on the following 
reclamation projects in the Western States: Yuma (Arizona-Cali- 
fomia), Truckee-Carson (Nevada), Umatilla (Oregon), Klamath 
(Oregon), Huntley (Montana), North Platte (Nebraska), Williston 
(North Dakota), and Bellefourche (South Dakota). Among the 
more important features of the work are the testing of newly intro- 
duced varieties of crop plants, plant breeding, investigations in plant 
nutrition, experiments in the utilization of native forage and fruit 
plants, and experiments in tillage methods and crop rotations. 

At the Yuma Project particular attention has been given to experi- 
ments iff growing Egyptian cotton. It has bwn demonstrated that 
thtt type of cotton, characterized by the superior length, strength, 
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and fineness of fiber, gives large yields and produces lint pronounced 
by American spinners equal to corresponding grades of imported 
Egyptian cotton. 

The plant-nutrition problems offered by certain peculiar soil types 
of the Truckee-Carson Project are being chiefiy investigated. Coop- 
erative work by bacteriologists and physiologists of the Department 
looking to the correction of these unfavorable conditions is in prog- 
ress. Experiments with orchard and small fruits seem to indicate 
that owing to the likelihood of late spring frosts in the valley bottoms 
the higher lands offer the best prospects of success. Alfalfa, the 
cereals, and sugar beets appear to be the most promising crops for the 
lowlands. 

The Umatilla Project appears to be adapted to orchard fruits, 
grapes, and small fruits, such as strawberries. These crops are 
therefore receiving special attention on the experiment farm. 

On the Klamath, Huntley, Williston, and North Platte projects 
experiments were begun last year with the crops that appear to be 
best adapted to the respective local conditions. It is as yet too early 
to report results. On the Bellefourche Project water for irrigation 
has not so far been available on the experiment farm, and the work 
has been confined to dry-land agriculture experiments on that portion 
of the farm lying above the ditch. 

On several of these projects most of the settlers are unfamiliar 
with irrigation, and instruction and demonstration of methods of 
applying water is proving to be an important part of the work. 

ALKALI AND DROUGHT EESISTANT PLANT-BEBEDINQ INVESTIGATIONS. 

The Department is engaged in extensive tests of crop varieties in 
order to ascertain which ones are most resistant to drought, and is 
seeking to secure increased resistance by plant-breeding methods. 

Some of the problems which are being studied are; (1) Ability to 
adjust growth to available moisture, as varieties of grain crops, for 
example, that make a limited stem and leaf growth withdraw less 
moisture from the soil early in the season and have a better chance 
to ripen seed than do ranker growing, freely stooling varieties; (2) 
character of the root systems, whether extensive and shallow, per- 
mitting the fullest possible utilization of light rains, or deeply pene- 
trating, thus tapping supplies of moisture at greater depths in the 
soil; (3) conservation of water by reducing transpiration or, in other 
words, increased economy in the use of water; and (4) avoidance of 
drought by maturing early before extremely dry weather begins or 
tolerance of drought through ability to arrest growth during dry 
periods, resuming development whenever a rainfall brings sufficient 
moisture. 

In the arid and semiarid regions thousands of acres of hitherto 
untilled land are being taken up by farmers. As a rule the newcomer 
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is unable to estimate cloBely the capabilities of the land until it has 
been put into crops. Dtiring the past three years coirelatioiis 
between the different types of native plant covers and the conditions 
influencing crop production have been worked out in portions of the 
Great Plains area, and these have made it possible to judge from the 
character of the natural vegetation the adaptability of the land for 
different crops. 

The plant-breeding work with Egyptian cotton in the Southwest 
has resulted in the development of two new and distinct varieties 
quite different in the characters of the plants and fiber from the Mit 
Afifi stock with which the work was begrm. The new types are 
distinguished by the large size of the bolls and the fineness and great 
strength of the lint, which averages in both varieties about If inches 
long. One of them has already been tested on a field scale at several 
localities in Arizona and southern Cahfomia, and has proved very 
satisfactory in yield and in the uniformity of the product. Strains 
have also been secured by selection which possess the characteristics 
of the Mit Afifi variety, but are greatly superior to the average of that 
variety as grown from imported seed in productiveness, size of bolls, 
and quality of fiber. The different types of fiber produced by these 
varieties are well adapted to most of the uses to which the $12,000,000 
worth of cotton imported from Egypt in 1909 was put by American 
spinners. In view of the prevailing high prices of long-staple cotton 
and the insufficiency of the present supply, it is hoped that the 
growing of Egyptian t 3 q)es of cotton will soon be taken up on a 
conunercial scale in the Southwest. 

THE BESEEDING OF DENUDED MOUNTAIN ORAZINO LANDS. 

It is clear from the season’s study that acidity of the soil is a factor 
of the greatest importance, hitherto unconsidered, in the seeding of 
these mountain grazing lands. Hereafter experimental sowings will 
be made with reference to conditions of acidity as well as those of 
temperature and moisture. 

As there are certain wild plants which grow only on acid lands 
and others which grow only on neutral or alkaline lands, the presence 
or absence of these indicative plants is an excellent practical guide 
tor field work. The most trustworthy indicators of acidity are 
various plants of the blueberry and heather families, especially the 
species of the genus Yaccinium known in New England as blueber- 
ries but in the region of most of the National Forests called huckle- 
berries. 

TEUOK-CEOP INVESTIOATIONB. 

The efforts which have been made to develop and maintun strains 
and varieties of the standard conunercial vegetables peculiarly 
adapted for specific purposes haye proved decidedly successful. 
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The crops now weU in hand are lettuce, cauliflower, cabbage, beets, 
and tomatoes. Others will be taken up as rapidly as possible. 

The Arlington Farm, which is the Department’s field laboratory 
in plant industry, has developed into the most intensive enterprise 
of this character in America. The investigations under way at the 
farm are larger and more varied than those upon any similar farm 
in the United States. During the year the crop-improvement work 
alone involved the testing of more than 2,000 samples of forage 
crops, 7,000 samples of cereals, 1,500 samples of vegetables, 25,000 
samples of potatoes, and 250 drug plants. The fruit plantations 
consist of over 500 sorts of apples and more than 300 varieties of 
peaches, and the shrubbery and ornamental trees now include 240 
distinct varieties and species. 

FEUrr INVESTIGATIONS. 

From the citrange-orange crosses it is hoped to obtain fruits nearly 
if not quite equal in quality to the varieties of oranges now grown 
and at the same time possessing greater hardiness, enabling them to 
resist the occasional severe freezes which cause so much damage in 
the orange districts. 

Date ctrLTtiRE. — The successful ripening at the Department gar- 
dens in Arizona and California of many of the best types of dates has 
led to a greatly increased interest in the possibilities of commercial 
date culture in this country. Because of the great cost of establish- 
ing a date orchard the Department has followed the poUcy of intro- 
ducing and testing at its own gardens in advance of general distribu- 
tion the best varieties of dates from the Old-World deserts, so that 
growers may be accurately advised as to the varieties most likely to 
succeed in specific localities. At the same time, in order to familiarize 
growers with the cultivation and care of the trees and the harvesting 
of the fruit, many thousands of seeds of the best varieties of dates 
have been distributed. New methods of propagation are being 
worked out to penhit of the rapid dissemination of these new vari- 
eties in the regions to which they are adapted. 

Fig ouxtukb. — The United States now produces annually only 
about 200 tons of Smyrna figs, while 2,000 tons of that type are 
imported. 

"The finest types of the Smyrna fig are produced in the Meander 
VaUey in Asia Minor. Investigations have shown that in California 
the foothills of the Sierra Nevada Mountains bordering on the San 
Joaquin and Sacramento valleys on the east form just such a region 
as the Meander Valley, though vastly larger in extent. It is con- 
fidently believed that somewhere in this warm foothill belt will be 
found the best fig region in this country. In order to demonstrate 
this at as early a date as posable', the Department leased a seedling 
fig orchard at Loomis, Cal., situated some 400 feet above the valley 
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floor. This orchard was planted some twenty-five years ago with 
seed of the best Smyrna figs. About half of the seedlings produced 
there are good edihle varieties, the other half being caprifigs. From 
this collection the Department has distributed to growers in the foot- 
hills and cool coastal valleys a special collection of Smyrna figs, with 
appropriate caprifigs. It is believed that within three years it will 
he possible to determine definitely the localities best suited to the 
production of figs of the highest quality. 

STUDIES IN BLUEBERRY CULTURE. 

In the annual reports for 1908 and 1909 reference was made to 
experiments on the domestication of the blueberry. A publication 
has since been issued describing the principles of culture of these 
peculiar plants and showing the reasons for failure in most of the 
early attempts to grow them. The propagation of selected plants 
by cuttings and other methods has also been accomplished, and 
there is every prospect that effective methods of field culture will 
be developed and that selected varieties having fruits of large size 
and other desirable qualities can be grown. Experiments are now 
in progress with a variety bearing berries more than half an inch 
in diameter. 

FIELD INVESTIGATIONS IN POMOLOGY. 

Fruit marketing, transportation, and storage investiga- 
tions. — These investigations have related primarily to the handling 
of table grapes, lemons, and apples in California, oranges in Florida, 
and peaches in Georgia, the object being to ascertain the causes of 
loss through decay of fruit in transit; to determine methods of 
handling it which will reduce the loss to a minimum ; and to secure 
information relative to the proper methods of caring for it prior to 
and during storage. In the transportation work in California and 
Florida, the behavior in transit of grapes, lemons, and oranges 
handled under the prevailing commercial conditions was contrasted 
with fruit so carefully handled that injury to individual fruits was 
reduced to a minimum. The results in practically every case 
emphasized the fact that loss in general is proportionate to the 
amount of injury that the fruit receives prior to or during packing. 

The special peach problem considered m Georgia was the influence 
during and after transit of cooling the fruit to a relatively low tem- 
perature before shipping. Rather marked results • favoring such 
treatment were obtained. 

In connection with the transportation tests made imder different 
conditions, a large number of supplementary experiments, includ- 
ing the effect of washing lemons, were conducted in various packing 
houses. 

In 46 experiments with lemons in 15 California packing houses 
in 1910, commercially handled washed fruit developed the greatest 
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amount of blue mold, commercially handled fruit not washed ranked 
second, carefully handled lemons third, while carefully handled 
unwashed lemons developed the least injury. 

The results of the experimental shipments of lemons from Califor- 
nia to Washington, D. C., contrasting the behavior of carefully graded 
and packed fruit with fruit handled under commercial conditions, 
show that less than one-half as much blue mold developed in the 
former as in the latter. 

There is a wide difference in the amount of decay in fruit shipped 
by packing houses employing different methods of handling the fruit. 
Lemons packed in Cahfomia by eight packing houses where careful 
methods prevailed developed less than one-tenth as much blue mold 
as fruit packed by eight houses under careless conditions. 

Considerable demonstrational and instructional work has been done 
incidentally by the men engaged in these investigations, resulting in 
one locality in Florida in less than one-fourth as much decay after as 
before instruction. 

Storage investigations were carried on in California with grapes, 
lemons, and apples. Different problems were involved with each of 
these fruits. The results indicate that the present market season of 
grapes may be materially extended if the fruit is packed in a “filler” 
before storing. Redwood sawdust has proved the most effective 
material thus far tried; but its use is attended with some objection- 
able features, owing to the very fine dust particles adhering to the 
fruit. The investigations further showed that 40° F. is the mini- 
mum temperature at which lemons should be stored, with a possi- 
bility of better results at an even higher temperatiue, and that 
“internal browning” in storage of apples grown in the Pajaro Val- 
ley is less serious in fruit stored at 35° than at 32° F. It is still less 
at a temperature of 37° F.; but the ripening processes are too active 
at this temperature for satisfactory results otherwise. The fruit 
stored at 32° F. possessed the best external appearance. 

VmotiLTDBAL INVESTIGATIONS. — The eleven experimental vine- 
yards established in different sections of California are now yielding 
important results with regard to varietal adaptations to different soil 
tjrpes and diverse climatic conditions, congeniality of Vinifera varie- 
ties on resistant stocks, and the value of a large number of direct 
producers. 

Material progress has been made in the investigation of the Botun- 
difolia group of grapes, especially with regard to varieties and meth- 
ods of pruning and training. 

Investigations in the Middle Atlantic States have demonstrated 
that with the application of proper methods grape culture in this 
region may again be made as successful as it was in former years. 

Fbuit-distriot investigations. — In connection with the fruit- 
district work the study of the adaptability of fruit varieties to the 
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Ozark region haa been completed during the past year and consider- 
ably extended in certain sections of Oklahoma, Kansas, Nebraska, 
and the central and southern Great Plains area. 

OBEENHOirSES, OABDENS AHD OBOUHDS. 

The gardens and grounds of the Department have continued 
under the care of the Bureau of Plant Industry. A gradual readjust- 
ment of the grounds to meet the changes incident to the erection of 
new buildings and the removal of older structures has been made. 
The greenhouse equipment has been somewhat enlarged and now 
affords increased facilities for pathological work and for plant 
quarantine, which have been very much needed in connection with 
the research work of the Bureau. The removal of the last of the old 
greenhouses has resulted in marked improvement of the appearance 
of the Department grounds. 

PBOGBESS IN PLANT INTBODDOTION. 

The possibilities which lie in the introduction of the wild relatives 
of cultivated plants and in the breeding of them with well-known 
domesticated forms have become apparent to a wide circle of official 
and private experimenters throughout the country. In order to 
meet the demand for these wild plants, which in themselves are little 
more than curiosities, a world search is being carried on by hundreds of 
correspondents of the Office of Foreign Seed and Plant Introduction. 
The time required to secure and place in the hands of an experimenter 
some foreign species of plant which he wishes to hybridize is rapidly 
being reduced to a negligible quantity, and the stimulus afforded in 
the creation of new varieties suited to peculiar local conditions is of 
great and lasting benefit. 

The search which was made in northern China three years ago for 
the original wild peach resulted in the discovery of a new form of 
peach {Amygdalus dawdiam) which for hardiness in Iowa, at least, 
exceeds anything yet grown there. There are two strains, and both 
have proved much hardier than the peaches grown at this limit of 
the peach belt. At the same time this Chinese peach, which is 
used by the Celestials as a stock on which to graft ^ of their stone 
fruits, bids fair to prove a drought-resistsnt stock for the peach 
growers of the Southwest. Extensive experiments are under way 
to test more thoroughly this important stock for stone fruits. 

Ten acres of Japanese timber bamboo are now growing at Brooks- 
ville, Fla., as a result of the introduction of more than 3,000 young 
plants from Japan, while a similar but smaller area is located at 
Avery Island, La. This is the first serious attempt in this country 
to test on a commercial scale the culture of a plant which in the Orient 
forms one of the best paying crops. 
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The mango industry of Florida and Porto Rico has reached a stage 
when the demand for grafted plants of imported varieties is much 
greater than can be supplied by the Department, and several thousand 
seeds have been ordered for propagation purposes. One single tree 
of an imported variety produced this season 428 fruits, and the fancy- 
fruit dealers of New York have pronounced these imported mangos 
worthy of commanding the highest prices. 

The unusual interest attached to the discovery of the wild drought- 
resistant wheat in Palestine mentioned in the last report made it 
advisable to send an expert in acclimatization to inspect on the slopes 
of Mount Hermon this new prototype of the great cultivated cereal 
and secure data and material which \vill aid in the future study of its 
possibilities for dry-land conditions. This investigation is stiU in 
progress. 

An agricultural explorer of the Department has spent the year ex- 
ploring the plant resources of southwestern Asia and, although meet- 
ing with many unexpected difficulties, has pushed his way into Chinese 
Turkestan. Among the large number of interesting things he has 
secured is a variety of alfalfa from Erivan which is said to be longer 
lived than the Turkestan variety experimented with in the Caucasus; 
a species of Medicago from an altitude of over 4,000 feet, which is 
already being utilized in the work of creating new hybrid alfalfas 
for the Northwest; a wild almond from the Zarafshan Valley, found 
growii^ on the dry mountain sides at an altitude of 6,000 feet, which 
may prove to be a desirable stock for stone fruits; a drought-resistant 
cherry for home gardens in the Northwest and for use as a dwarfing 
stock, from the mountains near Samarkand ; a collection of apricots 
with sweet kernels from the same region; the Afghasian apple and 
special varieties of pears for trial in the Gulf States ; some remarkably 
hardy olives which have withstood zero temperatures and still borne 
good crops of fruit; late and early varieties of Caucasian peaches for 
trial in the Southwest; seeds collected in the Caucasus from wild 
plants of the true Paradise apple, which is used as a dwarfing stock, 
for the purpose of obtaining seedlings not infested with crown-gall; 
scions of a newly produced crab apple, reported to be a better keeper 
than American crab apples; the Slew Abrikose, a variety of apricot 
with a skin as smooth as that of a nectarine ; seed of the Karakatch 
tree, a Turkestan elm, for the hot, dry sections of the United States ; 
a remarkable drought-resistant poplar for the Middle West; a wild 
strawberry, fruiting at the end of February on the dry calcareous 
cliffs of the Caucasus, of possible use to strawberry breeders; a col- 
lection of hardy table-grape varieties from the Caucasus, some of 
which are reported to posseljs very unusual keeping qualities; and 
varieties of Asia Minor wheat and a collection of cereals from the 
oases of Samarkand, Old Bokhara, and Merv.. 
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Two tons of roots of the edible aroids were harvested in South Caro- 
lina as a result of an experiment with these wet-land root crops, which 
seem to thrive well where the potato can be grown only with difficulty, 
and a much more extensive experiment in the growing and market- 
ing of these important crops is under way. 

The hardy yellow-flowered alfalfas which were obtained from cen- 
tral Asia have already been crossed with the hardiest of the blue- 
flowered forms, and the resulting crosses have proved their unusual 
hardiness and are now being investigated to determine their value 
to the farmers of the Northwest. 

The popularity of a newly introduced Japanese salad plant and 
vegetable called udo has reached the stage when one of the largest 
asparagus growers in the country contemplates testing it on a consid- 
erable scale with a view to placing it on the market. 

The fruiting at various points in the Southern States of the Chinese 
wood-oil tree, from the nuts of which the best drying oil is expressed, 
has made it advisable to set out in Louisiana a test orehard of an acre 
to determine its commercial possibilities. 

The call tor young trees of the seedless Chinese persimmon which 
was fruited in North Carolina last year was so great that special 
arrangements for the propagation of this variety had to be made, 
one firm desiring to put in 10 acres of this new sort even before it was 
fully tested by the experts of the Department. 

The imported large-fruited jujubes, which form a very important 
orchard industry in China, the preserved fruits comparing favorably 
with dates, have shown themselves adapted to the arid climate of the 
Southwest, and extensive trials will be undertaken in California and 
in Texas. 

INVESTI0AT1OX8 IN FARM MANAGEMENT. 

The Department has continued its study of the methods and 
practices of successful farmers, giving special attention to those 
types of farming which have maintained productiveness over a long 
period of years. At the same time it has been carrying to the farmer 
in a practical way many of the scientific facts brought out in its 
research investigations. Much of the demonstration work is being 
carried on in close cooperation with the state agricultural colleges 
and experiment stations. 

Southern farm management. — In the farm-management demon- 
stration work in the Southern States emphasis has been placed on 
the importance of winter legumes as a means of putting humus into 
the soil and preventing leaching and soil washing and as hay crops 
in a more diversified type of fanning. A phase of this work is the 
teaching of farmers to grow their own supply of seed of these l^umes. 
In certain parts of the South, where the area of cotton has been cut 
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down because of the ravages of the boll weevil, farmers have been 
encouraged^o grow soy beans as a possible substitute for cotton seed 
in the production of oil. The same machines that are used for 
extracting cotton-seed oil can be employed for extracting the oil 
from soy beans. The vines and the cake residue are also valuable 
stock feeds. Cropping systems have been devised for southern 
farmers entering upon some kind of live-stock farming. Many of 
the industrial schools of the South are giving attention to farming. 
The Department is cooperating with these institutions in devising 
plans of management which shall teach correct principles of crop 
rotation, tillage, and fertili 2 ing. 

Noetheen farm management. — In addition to the study of 
farm practice throughout the Northern States, the attempt has 
been made to assist individual farmers, where located in typical 
sections, in planning their farm operations. In Maine personal 
work in demonstrating the method and value of the home miYing of 
commercial fertilizers was taken up with more than 1,200 farmers. 
It has been shown that good crops of potatoes, clover, and com can 
be grown on some of the agriculturaUy abandoned hill lands of south- 
ern New York if attention is given to better strains of seed, more 
thorough tillage, and in many instances the use of lime. In northern 
Michigan, Wisconsin, and Minnesota are extensive areas of compara- 
tively cheap cut-over hardwood and pine lands, varying greatly 
in quality and requiring distinctly varying types of farming for the 
greatest success. These types are being worked out nnd vary from 
dairying and hay farming on the heavier soUs to the growing of seed 
crops, such as clover, hairy vetch, and rye, on the lighter sods. An 
agricultural survey of Iowa, showing the types of farming prevail- 
ing in each section of the State and the main agricultural problems 
needing attention, has been completed. In Missouri a farm-manage- 
ment organization of 200 farmers from all over the State is attempt- 
ing to revise the systems of farming there along improved lines 
suggested by the Department. 

Westbkn farm management. — ^Nowhere is the study of farm 
experience of greater importance than in the West, where farming 
is different from anywhere else in the United States. Each farm is 
in a sense an experiment station, and the experiences of the indi- 
vidual farmers are of great importance in formulating wise plans of 
farming. Satisfactory cropping systems and farm methods have 
been worked out for parts of western Kansas, Nebraska, and eastern 
Colorado. The recommendations of the Bureau on tillage practices 
in the upper Columbia River Basin have been vridely adopted. 

Farm oeganization and opeeation. — The man and labor hours 
required to grow farm crops and do all kinds of farm work are being 
studied in detail on more than 100 farms. The records thus secured 
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show just what it costs to produce a quart of milk, a bushel of com, 
a colt of definite age, and the like. These data will later become the 
basis for determining the profits of various farm enterprises under 
widely vaiying conditions. In New Hampshire a farm-to-fann sur- 
vey of four townships was made to study the relation of profits to 
the type of farming followed. The results bring out strongly the im- 
portant places occupied by fruit and poultry on tjie farm. Studies 
have been made of farm investments and of the details of machinery 
and tools required in different types of farming. It has been found 
that usually only about one-half the capital invested in farming is 
in the land, the remainder being in building equipment, tools, and 
live stock. Not infrequently men buying farms put all their money 
into the land and then struggle for years with inadequate working 
capital to make a living, whereas if a judicious division of the invest- 
ment at the outset had been made a much more productive and 
profitable plant would have resulted. 

Pbicklt-peab investigations. — The past severe winter has shown 
that the spineless forms of prickly pear must be confined to regions 
even farther south than was previously announced. This is particu- 
larly true in the regions from Texas to Florida. Investigations indi- 
cate, contrary to general belief, that prickly pears breed true to seed. 
The spiny species native to southern Texas are giving great promise 
as a cultivated farm crop. Thousands of cattle have been “ roughed ” 
through on this feed the past year, and several dairies have depended 
on it done for their roughage. Both dairy cows and other cattle do 
well with no other roughage. 

Weeds and nLLAGE. — Methods of eradicating quack-grass, or 
witch-grass; perennial morning-glory, or bindweed; and wild onions 
have been worked out on the basis of their agronomic habits, and 
extensive demonstrations are in progress to bring these facts home 
to farmers in different parts of the country. Work on the relation 
of weeds to the tillage needs of com is being continued on 160 farms 
in 32 States. Results of this work to date seem to indicate that the 
primary object of com tillage is the destmction of weeds. 

Fabh FKAcncB. — The possibility of curing hay by artificial drying 
has been shown to be practicable for regions like the South, where it is 
difficult to cure hay because of untimely rainfall. A drier that cures 
green alfalfa in 25 min utes into a very superior hay at a nominal cost 
has been designed and constructed by the Department. The study 
of farm practice in the use of commercial fertilizers has resulted in thq 
publication of a Farmers’ Bulletin dealing with this subject in the 
South. Studies of pastures have shown their growing importance in 
the production of cheap beef. The run-down condition of pastures 
in many sections is being studied with special reference to their 
rejuvooBtion. In the clearing up of lo^;ed-off land, promising new 
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methods for burning stumps which appear to be cheaper than the 
use of powder and the donkey engine, although slower, have been 
devised. 

faemeeb’ cooperative bemonsteation work. 

The demonstration work among southern farmers is rapidly in- 
creasing. Organized in 1904 for the purpose of fighting the boll 
weevil in Texas, this work has now extended to all of the Southern 
States. 

The problem of meeting the advance of the weevil in the South is 
a complex one. Southern farmers for years have raised cotton and 
depended upon it to furnish home necessities and supplies. A credit 
system has prevailed under which the cotton farmer, whether owner 
or tenant, runs twelve months behind. When cotton fails, his credit 
fails; hence the necessity for a change of methods. 

When the boll weevil came, bankers and business men lost confi- 
dence and extensive local panics resulted. With his cash crop cut 
off the necessary food crops for man and stock had to be grown on 
the farm. It was necessary to teach and demonstrate diversifies^ 
tion of crops in order that the farmers might be able to raise cotton 
at a profit and in sufficient quantities to meet the world’s demands, 
and the Department has undertaken to show how to produce paying 
crops even where the weevils are numerous. 

The leading features of this work are (1) the adaptation of modem 
cultural methods to the raising of cotton under boll-weevil infesta- 
tion and (2) the teaching of modem farm methods by which other 
standard crops can be produced for the purpose of furnishing food 
for the family and feed for the stock. These things must be done 
on the farmer’s own land and with his cooperation. 

From 1904 to 1909 there was an increase from 1 to 362 agents in 
the field. The number has now reached 450, and the demand for 
more is urgent. More than 75,000 farmers are receiving direct 
instruction on their farms. This work has greatly increased the 
supply of humus and the use of legumes in soils wasted by long- 
continued cultivation in cotton. It has caused lands to be plowed 
deeper from year to year and seed beds to be more thoroughly pre- 
pared. Cultivation is becoming more intensive, seed selection of 
both com and cotton more general, and farming, as a rule, more 
profitable. 

In 1909 figures from a large number of demonstrators showed a 
comparative increase of from 50 to 400 per cent in the average yield 
of standard crops, and the figures for 1910 indicate similar results. 

One of the striking features of the work of 1909 and 1910 is that 
in thousands of cases an average crop of cotton has been made in 
spite of the weevil by following the directions of the Department, 
I whereas others in the same localities who have not carried out these 
1-^0787°— YBK 1910 « 
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instructions have failed to make a crop. This is conspicuously true 
in the alluvial sections of Texas, Louisiana, and Mississippi. The 
methods advocated are being r^idly adopted by farmers in boll- 
weevil-infested territory and are fast being recognized as the best 
means yet presented of raising a crop of cotton in spite of the boll 
weevil. This means the restoration of confidence and credit and 
prevents the abandonment of farms and the emigration of labor to 
other fields. 

Private citizens, business men’s organizations, bankers’ associa- 
tions, county boards, and others in many of the Southern States 
have been of considerable assistance to the Department in extend- 
ing the work. 

It has been found by experience that the only way to reach some 
farmers and to get them to follow better methods of f armingis through 
their boys. Where a fanner’s boy has been enlisted in a corn club 
and produced on his father’s farm an acre of corn yielding from 50 
to 200 bushels at a cost of not more than 30 cents a bushel, the 
farmer is no longer skeptical about improved farm methods. 

In 1909 there were 10,543 boys enrolled in these clubs. In 1910 
the number has increased to 46,225. This feature of the work has 
aroused unbounded interest and enthusiasm and turned attention 
toward the farm. Public-spirited citizens in the various Southern 
States have contributed *40,000 for prizes for these boys. Prize 
winners in four States were given trips to Washington and awarded’ 
diplomas of merit. This year such trips are offered from every 
Southern State through bankers’ associations, boards of trade, 
educational associations, private citizens, and state fairs. Governors 
and superintendents of public instruction will give diplomas simi- 
lar to those earned last year to all boys who make excellent records. 

When a boy makes a thorotigh study of corn it is easier to succeed 
with other crops. Some of the boys in the boll-weevil parishes of 
Louisiana have not only broken the records in com production there 
but have achieved the same extraordinary results with cotton, pota- 
toes, onions, and other crops. 

Marked changes in general farm methods and in the economic 
life of the people do not take place in a single year. The few demon- 
strations in each neighborhood the first year attract attention and 
dispel doubt, the second year brings increasing success, and the 
third year usually marks the beginning of the general adoption of 
the changed methods, though time is required to make the adoption 
umversal and thorough in a community. 

Special work is done in advance of the weevil to prepare the 
farmers to meet the new conditions. During the seasons of 1910 and 
1911 this effort is being and will be exerted within a few humlred 
miles of that great semicircular line which marks the boll weevil's 
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advance, and it is hoped that the panic and business depression 
usually accompanying the invasion of the weevil will thus be avoided. 

PBOOEESS IN FOKAOE-OBOP INVESTIGATIONS. 

Bebeding impeoved fobagb obofs. — For most of the farming 
areas of the country experience and much experimenting have 
determined the most valuable forage crops. Thus, timothy and 
red clover are of paramount importance in the northern part of the 
country and alfalfa in the West, while in the South among the several 
forage crops used cowpeas are perhaps of highest value. Each of 
these crops consists of numerous varieties and strains, some of much 
higher value than others. The isolating of the best strains by 
selection and the combining of the good features of two or more 
. varieties by hybridizing have already yielded valuable results, and 
extensive work of this kind is now being prosecuted. 

In the case of cowpeas upward of 200 varieties from all parts of the 
world have been secured and tested. Among those of prime impor- 
tance to the breeder are the Iron, on account of its disease resistance; 
the Whippoorwill and New Era, on account of their excellent habits 
, and prolificness; and certain East Indian varieties which are tall and 
bushy in habit and bear abundant pods with small, hard seeds decid- 
edly resistant to weevil attack. These sorts have been hybridized, 
and among the progeny are varieties which in excellence of habit, 
disease resistance, and prolificness combined surpass any of their 
parents. There is every reason to believe that these improved sorts, 
which can be readily harvested by machinery, wiU replace in a large 
. measure those now grown. 

In cooperation with the Ohio experiment station the breeding of 
timothy on an extensive scale has been undertaken at New London, 
Ohio. The recent introduction and rapid spread of timothy rust 
have made it necessary to breed for resistance to this disease, as 
many of the strains previously developed are highly susceptible. It 
appears that timothy breeding must be in the main comparatively 
local; at least, strains bred in the East have not proved superior in 
the West, and vice versa. 

Improved alfalfas are mostly needed in the colder States, where 
great hardiness is essential, and in the Eastern States, where strains 
that will produce seed under humid conditions and thus become 
completely adapted are desired. Better seed-producing strains, 
especially for diy-land farming, are also important. From the 
i progress already made there can be little doubt that all these ideals 
l ean be secured. Some of the hybrids between the yellow Siberian 
lalfaifas recently obtained by our agricultural explorers and the 
Uardiest ordinaiy alfalfas possess excellent habits and great cold 
Resistance, so that the menace of winterkilling is now greatly reduced. 
^ Every'-year an enormous quantity of alfalfa seed is imported from 
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Europe, and this has been increasing in recent years. ' Not only 
should the United States grow all the alfalfa seed it needs, but a 
surpliis for export should be produced. Splendid yields have been 
secured by growing alfalfa for seed in cultivated rows on diy lands 
in the semiarid regions. Strains selected for high seed production 
have given noteworthy returns in such experiments. 

Red clover is a crop of great variability with which little successful 
breeding work has been accomplished. In the Old World there are 
several well-defined geographical varieties, none of which, however, 
have shown superiority in this covmtry over the ordinary American 
seed. The breeding of this crop presents two types of problems: 
(1) In the States where ordinary clover succeeds well increased 
yields can almost certainly be obtained by selecting and breeding 
individuals which have greater inherent vigor, and (2) in many places 
it is now difficult to grow red clover on land where it once grew well. 
This difficulty is commonly referred to as due to “clover-sick” land. 
The trouble is very obscure, but in some cases is apparently caused 
by a specific disease and in others by a complex of diseases. In 
northern Alabama a farmer has grown a selected clover successfully 
for seventeep years or more on land where ordinary clover failed. 
This success was obtained by saving the seed of the surviving plants 
until a strain was established that succeeds perfectly. Apparently 
this strain differs little from that bred by Professors Bain and Essary, 
of the Tennessee Agricultural Experiment Station, for resistance to a 
stem disease which seems to be the principal enemy of clover in that 
State. The importance of the red-clover crop is such that extensive 
breeding work of this sort is being prosecuted. 

New forage crops. — Many new forage crops from all parts of the 
world are being tested each year. Only a few of these possess suffi- 
cient value to compete with the crops now grown. In a few cases, 
however, these introductions prove to be of striking value. At least 
four such plants recently introduced have given such admirable 
results that there can be little question that they will prove of great 
value. 

Rhodes grass, while not entirely a new grass, has been heretofore 
tested mainly in the arid regions, where it is jiot sufficiently hardy to 
withstand the winters. The experience of the last three years has 
shown that this grass is especially adapted to the Gulf Coast region, 
particularly to Florida and southern Texas, where it not only with- 
stands the winter, but grows continuously. In southern Florida three 
cuttings have been made during the winter months, and as many as 
six during the entire season. This grass has fine, upright stems and 
good seed habits, so there is no reason why it may not be employed 
as extensively as a meadow grass in the region to which it is adapted 
as timothy is in the North. 
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Sudan grass is a close relative of Johnson grass, but lacks entirely 
the rootstocto which make Johnson grass so objectionable as a weed. 
Sudan grass is a true bunch-grass, after the manner of timothy, and 
is just as easily handled. It grows taller than ordinary Johnson grass, 
is very leafy, and produces splendid crops of seed. Depending on the 
rainfall, it can be cut from two to three times in a season. 

Additional experience has verified the high estimate originally 
placed upon the Yokohama bean. It is really an early velvet bean 
which will mature its seeds as far north as Virginia and Kentucky 
and will give aU the intervening States a crop as valuable as the Flor- 
ida velvet bean is in Florida. This variety is unusually fruitful and 
in the southernmost States will produce two crops of seed in a year. 
It will doubtless come into extensive use both as a soil-improving 
crop and for forage. Hybrids between it and the Florida velvet 
bean and the Lyon bean are of special promise. 

During the exceptional drought of the past season in north-central 
Texas the interesting fact developed that pink kafir is decidedly 
more drought resistant than milo or Blackhull kafir. Under condi- 
tions that caused the latter to “fire" badly, the pink kafir remained 
perfectly green. 

The need of better forage crops is perhaps felt mostly in the semi- 
arid regions. Extended search is still being made throughout Asia 
in the hope of finding more valuable grasses and legumes adapted to 
these regions. Some of the l^mes from the drier portions of India, 
like kulthi (Dolichoa hifiorua) and the bonavist (Dolichoa laMab), have 
demonstrated their ability to withstand drought under which cow- 
peas suffer severely, and it is not unlikely that these two plants may 
come to be largely grown. This will depend mainly on their ability 
to produce satisfactory crops of seed. Some of the new millets from 
the interior of Asia, especi^y the Kursk millet obtained in 1899 and 
the Turkestan millet secured in 1906, are likely to replace the other 
varieties. The Kursk millet can be grown as far north as the Cana- 
dian line, but the Turkestan is a later variety which matures only in 
the central and southern portions of the Great Plains region. 

CONGEESSIONAI, SEED DISTRIBUTION. 

The distribution of seeds and plants upon Congressional order has 
continued along much the same lines as in the preceding year. The 
, demand for vegetable and flower seeds proved greater than ever 
^ before. Certain changes in the method of mailing packeted seeds 
[ have obviated the necessity for rehandling by the postal authorities 
I in the Washington Qty post-office, thereby reducing the labor and 
IfaciLitating the mailing of the seeds. The packeting, assembling, 
land mailing have been satisfactorily done under contract. 

B In connection with the seed distribution, an effort to propi^t© 
pputch bulbs successfully has been continued with encouraging results. 
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Climatic conditions in the Puget Sound region, where the work is 
being done, appear to be favorable, and it is hoped that a sufficient 
quantity can eventually be produced to furnish the supply used for 
Congressional distribution. 

FOUEST SESVIOB. 

In my report of last year I estimated the total stand of merchant- 
able timber on the National Forests, exclusive of those in Alaska, at 
about 400 billion board feet. Revised and more accurate estimates 
of this stand, obtained during the past year, indicate a total on the 
Forests of the continental United States of about 530 billion board 
feet. Though the a^egate is so great it shows a low average stand — 
under 4,000 board feet per acre. It is true that a considerable acreage 
of National Forest land lies so high that it will never furnish much 
merchantable timber, and that much other land is too arid to grow 
such timber, although it supports a protective cover which must be 
maintained for the sake of its influence upon water supplies. 

The cutting which now takes place does not offset the increase. 
Even the exceptional fires of the summer of 1910 — ^fires due to such 
an extraordinary combination of natural conditions — ^hardly wiped 
out the increment of the year. 

NATURAL AND ARTIFICIAL REFOREST ATIOH. 

Where it may be a matter of waiting for centuries if the forest were 
to be left to accomplish its own return to the areas from which it has 
been completely dislodged, artificial reforestation must be, and is 
being, undertaken at once. The work, hitherto mainly experimental, 
is now entering on what promises to be a practical and successful 
stage; extensive experimentation must nevertheless be continued, 
along vrith practical work where the means of making this a success 
have been found, in order that the field which lies open may be 
covered in every part. 

Especially encouraging has been the progress made with direct 
sowing of the Forests. Not only have a large number of methods 
been given experimental test, but also definite and valuable results 
have been obtained in some regions. Over 9,000 acres in all were 
sown during the year, while some planting or sowing was done on 
practically every National Forest. The work will continue during 
the present year on a much latger scale. 

Reforestation must follow lumbering as well as fire if the Forests 
are to be both permanent and fully useful. The methods of cutting 
employed by the Forest Service are always planned with especial 
reference to bringing about such reproduction as is desired. The 
natural reforestation which can be obtained through lumbering when 
the latter is made a means of applying forestry has many advan- 
tages over the natural reforestation already described as taking place 
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on the burned areas pi the Forests. Instead of having large areas 
on which there are no seed trees, careful selection and reservation is 
made of trees so spaced and situated as to insure ample seed dis- 
tribution wherever room is opened for new growth. Instead of hav- 
ing a substitution of valueless or inferior trees for those most valua- 
ble, the cuttings are planned with reference to removing from the 
forest, so far as possible, undesirable species. 

The work of reforestation is so important that I consider it justi- 
fies and demands immediate provision for pushing it forward, and I 
therefore purpose to ask from Congress an increase of S180,000 in the 
funds available for it. 

The fact that reforestation is to be brought about partly by the 
actual outlay of money for sowing and planting, partly by permit- 
ting the forest to sow itself and protecting the young growth from 
fire after it has become established, reenforces the statement that 
National Forest administration means, for one thing, an increase in 
the investment. Expenditures for artificial reforestation are obvi- 
ously investments. It is just as obviously immaterial by what meth- 
ods the new stock is established, so long as it is obtained. Whether 
hand-sown or tree-sown, if it is growing it represents an increase of 
capital account. It is worth remembering that only a part of the 
yearly cost of National Forest administration and protection goes to 
pay for the transaction of current business. Another part is spent 
to protect the existing stand of merchantable timber and young 
growth, while a third part is laid out in providing more material for 
a future cut through natural and artificial replacement. 

PERMANENT IMPROVEMENTS AND FIRE PROTECTION. 

For the last foiu years Congress has made a specific appropriation 
for the construction and maintenance of permanent improvements 
on the National Forests. The amount thus appropriated for the 
year 1910 was $600,000. Of this, something less than $60,000 was 
spent for maintenance of improvements. The experience of the 
past summer proved conclusively how valuable these improvements 
are and how great is the need that they should be multiphed. 

During the past season there have been unusually severe forest 
fires in nearly every part of the country. The National Forests 
have suffered to a greater extent than at any time since their estab- 
lishment. When the National Forests were placed under adminis- 
tration, the annual fires were reduced to a small percentage of what 
previously occurred. In 1906 the fires burned over about 115,000 
acres, or about one-tenth of 1 per cent of the total area. In 1909, 
with a much larger total of Forests, the area burned was 362,014 
acres, or something less than two-tenths of 1 per cent of the total, 
j During the past season, under the difficulties of an unprecedented 
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drought, the protective force was undble to prevent a large number 
of fires from starting, and many of these could not be extinguished 
before a great loss had been sustained. 

The fires of 1910 were primarily due to a severe drought, which 
extended throughout the country and which in the Northwest was 
the most severe ever known, so far as official records show. The 
spring was very dry, and in the summer, when there are usually 
abundant rains in the mountains, the rainfall was exceedingly small 
and very localized. The region most affected was the area drained 
by the Columbia River, extending from the ocean to western Wyo- 
ming and Montana. In most places there was •practically no rainfall 
at ail during July and August. 

The effect of the drought was to render the forests very inflam- 
mable. Not only did the surface litter of leaves, branches, fallen 
logs, and other material become very dry, but the thick layer of 
vegetable mold in the deep, usually moist forests became like tinder. 

In addition to the drought, the past season was characterized in 
many places by constant high winds, which rendered fire protection 
exceptionally difficult. The smallest escaping spark from a camp 
fire or burning slash pile was often enough to start a blaze, which, 
under the high winds, developed into a dangerous conflagration in 
an incredibly short time. 

The most severe drought was in the Northwest, and there also were 
the greatest and most disastrous fires. The worst fires occurred in 
northwestern Montana and Idaho and in eastern Oregon and Wash- 
ington. Severe fires occurred in California and the central Rocky 
Mountain region, but the conditions were not as difficult as in the 
North Pacific r^on and the fires were more easily controlled. 

In the Northwest the fires b^an to be numerous in June. During 
July they increased very rapidly, reaching their climax during the 
last half of August. The Forest officers were ordeied to increase their 
patrol and use every measure to extinguish the flames. With the 
increase of the fires, it soon became apparent that the special fund 
appropriated by Congress was entirely inadequate to meet the situa- 
tion. Numerous fires were then burning in the Forests and every 
day new ones were reported. The entire forests of the northern Rocky 
Moimtains were at one time threatened with destruction. Unless 
the fires had been checked scores of towns and communities would 
have been wiped out and the lives and homes of thousands of people, 
imperiled. 1 was confronted with the problem of either putting out 
the fires or being directly responsible for what would have been one of 
the womt disasters in the histofy of the country. Without hesitation 
I called upon the Forest officers to stop the fires and to make such 
expenditures as seemed absolutely necessary to accomplish this resnlt. 
£vay source of help was called in. Temporary labor was employed 
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^ere it could be secured. ^?Tie War Department aided by sending 
troops. The railroad companies, lumber companies, and private 
individuals cooperated in the endeavor to avert a great disaster. 

Early in Septanber the flames were finally subdued. The fires 
which could be reached by roads and trails were largely put. out 
through the crews working imder the Forest officers. Those fires in 
the inaccessible areas were extinguished finally by the aid of timely 
rain and snow storms. While the aggregate loss of life and property 
was large and the cost of fighting the fires about a million dollars, I do 
not hesitate to state that if it had not been for the heroic and efficient 
work of the Forest officers, many millions of dollars’ worth of public 
and private property would have been destroyed, and probably 
many lives would have been lost. I can not commend too highly the 
self-sacrificing work of the local Forest officers, who toiled day and 
night, week after week, risking their lives to save the Forests. 

The reports show that there were over 4 OOO fires in the National 
Forests during the season. Most of them were small and were 
promptly extinguished by the Forest officers. Only about 15 per 
cent of ^e fires were responsible for the great losses. These occurred 
chiefly in the inaccessible r^ons where they could not be reached 
quicldy because of the lack of roads and trails, or in areas inadequately 
patrolled. The greatest damage was done by the great fire of August 
20 in northern Idaho. Many fires were burning at that time, but 
nearly all of them were under control, and would shortly have been 
extinguished had it not been for a terrific hurricane which developed 
and swept all fires beyond control. Within twenty-four hours there 
was practically a continuous fire for a distance of over 100 mEes. 

The total area burned over during the season amounts to over 
3,000,000 acres. While accurate data have not yet been received 
from all the Forests, it is probable that between 6 and 7 billion feet 
of timber was killed. A portion of this can stiU be cut and utilized, 
so that it will not be a total loss. The damage in money can not be 
accurately estimated until forest surveys are made, but it will proba- 
bly reach over 825,000,000 if both merchantable timber and young 
growth are considered. 

'The cost of fighting the fires will aggregate a little over a milli on 
dollars. This is a large sum, but it represents considerably less than 
1 per cent of the value of the property saved. 

It is to be deeply regretted that there was a large loss of life through 
these fires. Altogether 76 persons in the employ of the Forest Service 
were killed in fighting the fires. All of these men were temporary 
employeee. That more were not killed was due to the skill and cool- 
ness of the forest rangers. Where relatives were foimd, the bodies 
were brought out and every help possible given to the familiee. 
There were 35 persons killed whose relatives could not be located. 
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There were a number of men mjure(?more or less seriously. Un- 
fortunately the law does not perinit paying the expenses of the injured 
or their wages after they ceased their work. The hospital expenses 
of these men were met by private subscription. The Red Cross con- 
tributed $1,000. The remaining expenses, including expenses of 
interment of the dead, were home by subscriptions from the Forest 
officers and other members of the Forest Service. 

The chief causes of the &es are locomotives, lightning, carelessness 
ia burning slashings, and incendiarism. 

Railroads continue to be responsible for a large number of &es. 
This will continue to be the case until the looomotives are either 
equipped with efficient spark arresters or oil is used for fuel. It 
should be said, however, to the credit of the railroads, that during the 
past season many of them have taken an active part in assisting in 
the work of fire protection and fire fiighting. The Chicago, Milwaukee 
and Puget Sound Railroq^ has installed oil-burning locomotives, and 
it is a striking fact that not a single fire has started from them, 
although the road traverses a long distance in the National Forests. 
A number of railroad companies have entered into cooperative agree- 
ments with the Forest Service to clear fire lines along the right of way 
and to employ special guards to patrol the tracks during the danger- 
ous season. The effectiveness of the eooperatiye patrol by the rail- 
roads and the Forest Service was well illustrated in Montana and 
Idaho. Although a very large number of fires were started, most of 
them were extinguished before great damage was done.’ In some 
instances, however, no effective system of protection had been under- 
taken and very damaging fires are chargeable to locomotive sparks. 

One of the most prolific sources of fire and one which is uncon- 
trollable is lightning. There are scattered throughout the forest 
innumerable dead trees and stubs. During the past season there 
were many electric storms unaccompanied by rain. In nearly every 
such storm some tree was struck and a fire started. These occurred 
frequently in very remote and inaccessible places and resulted in 
fires which were very disastrous because they could not be quickly 
reached. 

Many fires are chargeable to carelessness, especially in leaving 
camp fires and in burning slashings. A larger patrol service would 
prevent to some extent , carelessness in the use of fire in the woods, 
but fundamentally there is required a better appreciation on the part 
of the public of the need of protection from fire. 

The most r^ettable fact is that there has been a considerable 
amount of incendiarism. While it is very difficult to prove that a 
given fire is of incendiaiy origin, circumstantial evidence has shown 
that many incendiaiy fires were started during the past season. The 
situation has been so serious that 1 have offered a reward for the 
conviction of incendiaries. 
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The first necessity-in oigaiuzing a forest for protection from fire is 
to construct roads and trails in order that the different parts of the 
forest may be accessible both for patrol and for the mobilization of 
fire fighters. A forest in which there are inadequate means of com- 
munication can not be fuUy protected under any conditions. With- 
out trails it is impossible properly to patrol the forest, and in case a 
fire is discovered it can not be attacked if there are no means of 
transporting quickly to it men and fire-fighting equipment. The 
roads and trails serve also as an aid in attacking fires. The work of 
constructing roads and trails has been pushed as fast as available 
funds permitted. Ihere have been so far built about 5,500 miles of 
roads and 16,000 miles of trails. Yet this is only a beginning when 
the extent of the Forests is taken into consideration. 

In addition to roads and trails it is necessary to construct special 
fire lines. These are cleared lines through the woods located at 
critical points to supplement the system of roads and trails for fire 
protection. They serve both to check fires and also as points from 
which to fight them. Fire lines are being built as rapidly as possible. 
The most extensive work has been carried on in southern California, 
where the protection of the chaparral forests is of great importance in 
protecting the water supply. Fire lines are also extensively built 
along railroad r^hts-of way and around lumber operations. The 
burning of broad fire lines here and there at critical points in open 
yellow pine forests has been undertaken and will be pushed with 
vigor. 

A second necessity in the organization of the Forest is a proper 
equipment for the prevention of fires and for fighting such as may be 
started. The most essential primary equipment is a system of 
telephone lines connecting ranger headquarters and lookout stations. 
The purpose of the telephone is to enable rangers and guards to give 
quick notice of fires and to secure such assistance as is required. 
There are abeady many instances where millions of dollars’ worth of 
Government timber has been saved through the use of such telephone 
lines as have already been built. The total amount so far con- 
structed comprises about 9,200 miles. The Forests are still very 
meagerly equipped. 

The Forests should be equipped also with lookout stations. These 
are usually located at high points from which it is possible to look 
over a large area. At these lookout stations there should be at least 
a small building equipped with a telephone. Frequently where it 
has not been possible to build telephone lines, the lookout stations 
are provided with the heliograph and other means for signaling. 
Where the country is flat, watchtowers are built. 

An essential part of the equipment of a forest is a system of 
properly located and well-equipped ranger stations. Many instances 
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have occurred during tJiis season where fires which threatened enor- 
mous damage were promptly extinguished because there was a ranger 
stationed within striking distance. 

The equipment of the National Forests should comprise also an 
ample supply of tools and other equipment necessary in fighting fires. 
A beginning has been made in the establishment of small equipment 
stations here and there along the roads and trails. These stations 
consist of small buildings or tool boxes containing such equipment 
as is necessary. Usually they contain axes, shovels, grub hoes, 
water buckets, water bags, ropes, etc. In some cases in remote 
sections there is also a certain quantity of pl%visions, ^ain, pack 
saddles, tents, etc. 

In the more remote Forests, where travel must be largely by trail, 
it is necessary to have available pack horses to transport supplies 
and equipment. It is exceedingly difiScult in most regions to secure 
horses at short notice. In the case of fire breaking out at a distant 
point it is necessary not only to transport a crew of fire fighters 
quickly but also to provide provisions for them. It is desirable, 
therefore, that the less accessible Forests be provided with pack 
trains with such equipment as is necessary to meet the requirements. 

The danger of the recurrence of such disasters as that of last sum- 
mer's fires should be reduced to a minimum. Though it was unpre- 
ventable under the conditions of the year, the day will come when it 
would be counted preventable, and when under similar conditions it 
would generally be prevented. This, however, can not be brought 
about in a single year, nor in five years. It must be brought about 
gradually by the upbuilding of a thoroughly oiganized system of 
forest management. High organization of this sort can be attained 
only step by step. It is no more possible under pioneer conditions 
than is a highly oiganized private industry. What is demanded now 
is that each year progress shall be made toward the ideal of completely 
adequate protection. 

This means that each year, for one thing, the existing permanent 
improvements should be extended. Not to extend them as fast as 
opportunity is given would be criminal. The Forest Service is power- 
less to provide them except as means are put at its disposal. Expend- 
itures for equipping the Forests with roads, trails, telephone lines, 
fire lines, and other improvements can be made only from the permar- 
nent improvement fund. In the years 1907 to 1911 Congress made 
aviulabie a total for this purpose of $1,976,000. The amount avail- 
able in 1910 was $600,000; in the current year it is $275,000. There 
are now on file carefully considered plans for specific permanent 
improvements calling for an amount of work which the entire appro- 
priation for the Forest Service last year would hardly have paid for. 
In view of the facts, I consider it my duty to ask for a substantia! 
increase of tiie permanent improvement fund. 
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In eveiy forest there is a certain amount of inflammable material 
on the ground. Not only is there an accumulation of vegetable 
matter on the surface of the ground, resulting from the annual fall 
of leaves, but in the old uncared-for forests there is also a large amount 
of fallen timber. In the virgin forests which have not been burned 
this dead timber represents the accumulation of many years. There 
are, however, many areas which have been burned over in the past 
and are now littered with trees which were killed by the fires. This 
dead timber constitutes a great menace to the forest. There is an 
immense amount of it, and there is no way of disposing of it at once. 
When timber is cut <in the National Forests, the tops are piled and 
burned in order that there may be no further accumulation of such 
debris, and in such cuttings also the old material which is found on 
the ground is disposed of where it is at all practicable. Where it can 
be disposed of, dead timber is sold or given away to settlers. More 
than three-fourths of the total free-use cut of last year, which exceeded 
100,000,000 feet, was dead timber. 

The plan has frequently been suggested of burning over the surface 
of the ground every year or two in order to prevent the accumulation 
of inflammable material. The theory of this proposition is that if 
the surface is burned over early in the spring, before it becomes 
very dry, the inflammable material will be destroyed and any fire 
which subsequently may start will do comparatively little damage. 
Some have even gone so far as to assert that the burning of the 
forests by the Indians and early settlers was the proper way to 
protect them. As a matter of fact, these early fires were exceed- 
ingly destructive. Not only did they destroy enormous bodies of 
timber, but they killed young trees and prevented the reproduction 
of the forest. Moreover, the dead trees now standing and lying on 
the ground, which resulted directly from these early fires, to-day 
constitute a great menace to the forest. Any wholesale annual or 
periodic burning of the surface of the ground will result in putting a 
stop to forest growth. It is unthinkable that anyone should seriously 
advocate a -system of handling public forests by which there is no 
provision for a future production of timber. It has been customary 
in portions of the Southeast to bum cfver the forests annually or peri- 
odically, and the ultimate result, as is already actually illustrated in 
a great many places, is the final destruction of the forest. 

There are certain types of forests where annual or periodic burning 
of certain specified areas is feasible. An example is the open yellow 
pine forests of the Southwest. Carefully regulated- burning of the 
surface is practicable in those areas where there is no young growth 
and the timber is sufficiently old to resist the fire. Most of the 
National Forests are composed of trees of all ages mingled tc^ether 
by individniJs or groups. Annual or periodic burning over the surface 
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in such forests would inevitably result in the death of the small trees 
and the prevention of new reproduction. The plan of burning the 
forest for protection is therefore not applicable in most of the National 
Forests. If the principle of surface burning is to be used, it is best 
applied in the open types of forest, to burning broad fire lines located 
here and there at well selected points. The whole surface should 
not be burned, but only wide lines about 100 to 200 feet wide. In 
this way there are firebreaks throughout the forest, and if a fire 
starts it may then be confined to a small area. The cost of the work 
is thus reduced and bodies of small growth are saved. Even this 
work requires a large annual expenditure, ftlr more than is now 
available for the Department. 

As the protection from fire is the most important conisideration in 
the administration of the National Forests, I have requested an 
increased appropriation for this work. In addition to the increase 
requested for permanent improvement work, I urge that there be an 
increase of $120,000 for extra patrol, and that authority be granted 
to me to draw upon the receipts from the Forests, in case of grave 
emergency, for fighting fires. 

NATIONAL FOREST TIMBER BALE POLICY. 

It must always be kept in mind, as I pointed out in my report a 
year ago, that the National Forests form an investment which has 
not yet become fully productive. They are valuable chiefly for three 
great uses — ^water conservation, the production of forage, and the 
production of timber. The first use is already well developed, so far as 
concerns irrigation, though it will have much larger development in 
the future. But of the available water power on the Forests, esti- 
mated to be in the neighborhood of 15,000,000 horsepower, only the 
most insignificant fraction has as yet been harnessed. The forage- 
producing power of the Forests is generally utilized now; only in 
the most inaccessible mountain regions does the forage crop go to 
waste, and the increase of this resource must take place primarily 
through such improvement in present methods as will enable the 
areas now used to support a larger amount of stock than at present, 
rather than through increases in the grazing area. In striking 
contrast is the timber crop. Its harvesting is confined to a trifling 
part of the total. While the stockman occupies the length and 
breadth of the Forest range, the lumberman is operating only along 
the edges of the vast bodies of the National Forest timber which the 
slow centuries have ripened for the ax. 

F^en the Foreet Service first took charge of the National Forests, 
throu^ thrar transfer from the Department of the Interior on Feb- 
ruary 1 , 1 905, in an effort to open them to use, timber sales were eyerj- 
where encouraged. Less than 114,000 feet of timber were sold during 
tile fiM»l year 1 905, at an average stumpage price of 75 cents per thou- 
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sand. In the fiscal year 1906 the amount sold rose to nearly 300,000 
feet and the average stumpage price rose to $1.72 per thousand; 
while in 1907 the sales exceeded 1,000,000,000 feet, at an average 
stumpage price of $2.42 per thousand. 

Since 1907 the totals of sales have been much smaller — in 1908 
not much over one-third of the 1907 sales, in 1909 not much over 
one-fourth, and in 1910 something over one-half. This reduction 
was partly the result of the general business depression. The lumber 
cut of the entire country in 1908 and 1909 was considerably less than 
in 1907; and, since National Forest timber is on what may be called 
the fringe of the demand for stumpage, it naturally felt the effect 
of business disturbance to a much greater degree than did timber 
in more settled re^ons. But the reduction in sales was largely the 
consequence of a perception that, on grounds of broad public economy, 
the timber-sale policy of 1907 required modification. 

Following the fires of last summer an abnormal period may be 
anticipated. As a result of those fires a great quantity of fire- 
killed timber is in the Forests. This timber must be utilized 
speedily if it is not to be a complete loss. It is the part of economy 
to have it lumbered, even though it has to be sold at a very low 
price, in order that the resultii^ product may take the place of what 
would ordinarily be sawed from green timber. In the regions where 
fire-killed timber is plentiful the cutting of any other material will so 
far as possible be suspended. Every effort will be made to find 
purchasers, large as well as small, and stumpage will be offered on 
very liberal terms. It is hoped that in this way the general and local 
markets may be led to absorb a large part of the manufactured product 
of the fire-killed timber in place of the supplies which would ordinarily 
be drawn from undamaged private and public holdings. 

BANQE UANAOEMENT. 

The total of live stock of all kinds which used the National Forest 
range in 1910 under pay permits fell off 2.75 per cent in comparison 
with the previous year. This is the first year since regulated grazing 
began that there has not been an increase. The cause of the drop is 
to be found in the reduction of available range through eliminations of 
land found to be better suited to other uses than to forest purposes. 
Since the lands excluded by these eliminations were relatively low- 
lying, open, and accessible, they were above the average in the amount 
of grazing use made of them. 

Decided progress was made during the year toward working out 
methods of more intensive range use, and some of the methods which 
have been experimentally tested were taken up and applied by stock- 
men on their own holdings with good results. 

Mmition should be made also of the need of permanent improve- 
ments in the form of drift fences, watering places, and other acces- 
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sories to the handling of stock, as a means of securing the fullest 
utilization of the forage crop of the Forests. To a considerable 
extent it has been found possible to secure such improvements through 
cooperation of the stockmen. The development of the range to its 
fullest usefulness requires, however, the investment of public money 
in permanent improvements just as truly as does the successful 
guardianship and promotion of use of the timber supply .of the 
For®ts. 

The receipts from grazing were last year for the first ’time 
exceeded by the receipts from timber sales. In future years the 
present relative position of the receipts from these two sources is not 
likely to be reversed; on the contrary, from now on the receipts from 
timber may be expected to gain steadily upon the receipts from 
graTdng. 

FOREST PEODtrCTS INVESTIGATIONS. 

The work of the Forest Service for the public is not confined to 
appl3ring the best methods of management to the use of the water, 
timber, and grazing resources of the National Forests. Study is also 
given, so far as is possible with the small part of the appropriation 
which can be devoted to work other than administrative, to all 
problems whose investigation promises to promote economy in the 
use of all that is produced by our Forests, private as well as public, 
or to increase their yield of valuable material. The investigations 
directed to this end comprise both investigations of Forest products 
and investigations in the field of general forestry. 

An event of large importance was the completion and occupancy 
during the year of the Forest products laboratory provided at Madi- 
son, Wis., by the State of Wisconsin for the use of the Forest Service. 
The securing of this laboratory was brought about by the efforts of 
the authorities of the University of Wisconsin, in the belief that the 
advantage to the university of having the products investigative 
work centered in Madison would well repay the outlay. It is to the 
advantage of the Forest Service also that its laboratory is in close 
touch with the staff and work of such an institution as the University 
of Wisconsin. 

Hie Madison laboratory equipment was furnished by the Govern- 
ment. The new building and the new equipment together provide 
the most effective plant for research into the problems which underlie 
the best use of Forest products to be found anywhere in the worid. 
Many of these problems are of a highly technical character and can 
be attacked successfully only through the possession of such facilities 
as are now for the first time available. These problems include 
such matters as the strength and physical properties of the various 
kinds of woods in. commercial use, or of woods which thou^ not yet 
pidi to particular uses are inherently suit^le for them; method of 
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seasoning, preserving, kiln-drying, and otherwise handling woods so 
as to secure from them the majdmum service and a mininnini of 
waste; the manufacture of wood pulp; methods of extracting, by 
distillation and otherwise, valuable wood products; and methods of 
utilizing sawmill and other waste, either for the extraction of by- 
products or for reworking into smaller wood forms. 

Because of the opportunity which seems to me to be clearly open 
for advancing the interests of Forest preservation through the study 
of methods of getting longer or better service from given classes of 
material, the invention of improved processes of extracting wood 
products, and the saving of waste, I desire to provide for an expan- 
sion of the investigative work of the Forest Service along these lines, 
and have included in my estimates of appropriations needed for the 
year 1912 an increase of $72,000 over the appropriation for the cur- 
rent year to make such an expansion possible. I am confident that 
practical results are within reach which will richly repay the cost Of 
seeking them. 

OTHER INVESTIGATIONS. 

In cooperation with various States studies of Forest resources and 
their industrial employment were continued. Such state coopera- 
tive studies have in view, from the standpoint of the State the gath- 
ering of data needed to make clear what legislative or administrative 
course will be in the best interest of the State’s economic and mdus- 
trial welfare, and from the standpoint of the Forest Service an 
enlarged knowledge of Forest conditions and the methods by which 
our Forests may be made most useful. 

. BXTBEAH OF CHEHI8TB.T. 

COLLECTION AND EXAMINATION OF FOODS AND DKCGS UNDER THE LAW. 

The inspection and examination of both imported and domestic 
foods and drugs have been steadily extended along the lines estab- 
lished in the three preceding years, while at the same time the pressure 
of court work and the necessity for special investigations increase in 
even greater proportion as the work develops. The total number of 
samples analyzed at the 21 food and drug inspection laboratories 
during the past fiscal year was 19,411 ; of the 9,571 interstate samples 
about 40 per cent were reported as illegal. This does not indicate 
at all the condition of the market, as usually only suspected samples 
are taken and the inspectors naturally become more expert in this 
respect as their experience widens. It is, however, an index to the 
effectiveness of the food control. As a result of 87,266 floor inspec- 
tions, over half of which were made at the port of New York, 8,217 
imported foods were analyzed and about 37 per cent were reported as 
illegal. By this is meant that they were either adulterated or mis- 
* 1—70797'’— VBK 1910 1 
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branded, and by far the larger number fall in the latter class. In the 
prosecution of researches in coimection with inspection work and in 
cooperation with other branches of the Government 1,623 miscel^ 
laneous samples were analyzed. The desultory examination of 
imported products received at nonlaboratory ports has now been 
sj^stematized, which will greatly increase the efficiency of this inspec- 
tion, the leading ports within the jurisdiction of any branch labora^ 
tory being definitely assigned thereto. Invoices may now be regu- 
larly inspected and examinations made more often than was possible 
heretofore. In addition to the work of the branch laboratories there 
should be considered the 2,431 samples examined in the Washington 
Food Inspection Laboratory, of which 790 were check samples, 994 
samples examined in the Washington Drug Inspection Laboratory, of 
which the greater part were original samples, and about 1,229 inter- 
state samples in the other divisions handling extracts, waters, grains, 
and cattle foods, a total of approximately 4,654 interstate samples 
examined at Washington. i 

SPECIAL FOOD INVESTIGATIONS AND RESEARCHES. 

From time to time conditions disclosed by inspection or questions 
raised in the administration of the law render it necessary to make 
special studies of certain classes of foods or drugs in order to determine 
the condition of the output as a whole, fix upon reasonable limits of 
composition and sanitation within which the products should fall, and 
if possible assist the producer by the scientific study of the problem 
under commercial conditions, in meeting the new requirements and 
improving the material in question. Investigations of this char- 
acter have been conducted especially in regard to fruit products, 
dairy products, oysters, and fish. Other researches are of a purely 
scientific character looking to the development of new or improved 
processes as in some of the fruit work. 

ninlT AND ZECIT rHODUCre. 

Wormy and unsound fruit. — Many kinds of fruit when sold in 
bulk and in packages which are not hermetically sealed are subject to 
the attack of insects qnless they are carefuUy stored, and become 
wormy and entirely unfi t for food. Ripe olives, for example, in bulk, 
were often found to be of this character. Again, in some countries 
the practice has prevailed of drying fruits in such a manner that they 
are attacked by insects before or during the process of drying, so that 
by the time the product is placed upon the market it is sometimes 
badly infected by worms or the larvss and excreta of certain insects. 
This problem has been carefully studied in various phases. Numerous 
smzures have been made of dried fruits which were held by the courts 
as unfit for food because of their wormy condition. A marked 
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improvement has already been made in the grade of %3 offered for 
entry and doubtless it will be still further improved. 

Maple feoduots. — The prevalent sophistication of maple prod- 
ucts has given rise to many cases under the food law, and from the 
necessity of judging of the purity of commercial samples made in 
different ways and with admixtures of various kinds has resulted a 
general study of authentic maple products gathered from aU of the 
important centers of production in this country and in Canada. A 
study of methods of manufacture accompanied the analytical exami- 
nation of the 481 samples obtained, thus furnishing reliable data for 
judging of the quality of this product whatever its source might be. 
Previous work on this subject has covered only limited areas or 
localities. The results indicate that methods of manufacture influ- 
ence the variations in color and flavor of the finished product to a 
greater extent than does the environment. 

Vinegar. — The many cases arising in regard to sophisticated 
vinegars, especially those in w'hich inferior products are labeled as 
cider vinegar, has led to a thorough investigation of this industry. 
Authentic samples were obtained for study at a number of factories 
throughout the Eastern and Central States, where every stage of the 
operations could be observed and data established in regard to the 
progressive composition of the product. In this way such sophisti- 
cations as the use of vinegar made from apple wastes, dried skins, 
and cores, or the admixture of pomace and second-pressing vinegars 
with pure-cider vinegar, or their dilution with grain or white-cider' 
vinegar or with boiled cider may be detected by comparison with 
the standard data. The results obtained have already been of great 
value and have made it possible to interpret more intelligently the 
analytical results obtained in the examination of unknown samples. 

Miscellaneous fruit products. — A large number of studies were 
made in cooperation between the Pomologist of the Bureau of Plant 
Industry and the Bureau of Chemistry looking to the development 
of new fruit products, the improvement of present processes, and the 
more profitable utilization of certain crops. Among these are inves- 
tigations of the yields obtained by different methods of producing 
grape juice; the effect of storage at low temperatures on sweet ciders, 
showing that it may be held from six weeks to three months at 32° F. 
before fermentation begins, that it ferments very slowly and retains 
its flavor well if withdrawn and held at refrigerator temperature; 
a successful attempt to produce a marketable vinegar from peaches; 
the production of a very palatable product by drying and sugaring 
pineapples; a study of the practice of picking immature oranges and 
grape fruit and sweating them to produce quick ripenii^ which showed 
that the product was' very inferior and if followed might injure the 
industry; and a study of the production of citrus by-products in 
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CaUfornia, together with the examination of authentic samples of 
Sicilian citrus oils. 

Extensive enological investigations were conducted at Charlottes- 
ville, Va., with a temporary laboratory in the grape belt of northern 
Ohio, at Sandusky, where 1,077 samples of apples and grapes and 
their by-products have been examined during this year. Various 
methods of sophistication were applied and the chemical history of 
the product studied, as the data are used to assist in administeiing 
the food law. A parallel study is made of the composition of prod- 
ucts of known history made in the laboratory which provides valuable 
data on the composition of 62 wines made under controlled conditions 
from nearly all of the important varieties of grapes used for this 
purpose in the eastern part of the country. This work is further 
elaborated by the systematic collection and examination of com- 
mercial samples, data on 316 such samples having been accumulated 
so far. Yeast cultures of different varieties found to have special 
value are still furnished as starters to laboratories and manufacturers 
with instruction as to their use, thus aiding in improving the 
technique of fermentation industries and the quality of the output. 

DAIBV raOBUCTS AHB POOI.IST, 

Deterioeation of POOT.TKT AND EGOS.— The study of the deteri- 
oration of poultry and eggs, which at first was concerned chiefly with 
changes occurring .during storage, has broadened out so as include 
every step in the handling of these products. It was soon found 
that in no other way could the problems involved be attacked, 
inasmuch as the chemical and bacteriological data obtained could 
only be intelligently interpreted by a knowledge of the history of 
the product before entering storage, including methods of killing, 
dressing, shipping, and marketing. To this end the cooperation of 
associations of poultry dressers, merchants, railways, refrigeration 
transportation companies, and warehousemen has been obtained and 
the most interesting and instructive data have been assembled. The 
interrelations established explain many variations in data, and in 
turn the scientific observations set their stamp plainly upon the 
various methods as producing satisfactory or unsatisfactory prod- 
ucts. Extensive shipping experiments were made from Chicago as 
a center. After visiting the large poultry packing houses through- 
out the Middle West, observing their methods, and making an accu- 
rate record of every detail of manipulation, shipments were sent to 
Chicago, the carload was met on its arrival, samples were taken for 
laboratory work, the condition of the car and its contents were 
examined, mcluding the temperature records, and some of the pack- 
' ages were followed further through the warehouses uid the market 
handling, including in several cases a second shipment by rail. 
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^eci£c practical points observed to have a direct bearing on the 
quality and keeping properties of the product have been studied in 
the field laboratories located at packing houses — for example, the 
best way of killing and bleeding fowls and the proper implement to 
use for the purpose, on which circulars have been issued. The varia- 
tions in drawn and undrawn poultry were experimentally studied on 
a commercial scale, as were also the comparative merits of scalded and 
dry-picked fowls. In every ease the chemical and bacteriological 
changes determined are correlated with the history of the shipment 
and of the conditions of the experiment, and in this way the many 
factors entering into the problem are controlled. Shipments were 
made in hot and cold weather and, as far as possible, all the variations 
occurring in actual practice were duplicated and their effect on the 
problem weighed. An investigation of the egg industry along ex- 
actly the same lines has been inaugurated, data having already been 
obtained on the changes taking place in eggs of known history and 
of low commercial grade, during varying periods of stores and at 
different temperatures, which will serve as the scientific basis for 
the study of commercial conditions. 

Desiocated eggs. — ^Eggs put up in bulk, either frozen or dried, 
have disclosed in a number of instances the presence of decayed and 
filthy substance, showing plainly that either purposely or through 
carelessness spoiled eggs are broken into the cans. A number of 
notices of jud^ent have been issued in such cases, and it was deemed 
wise to make a thorough inspection of egg-packmg establishments, 
observing the procedure from the candling of the ^gs to the fini s hi n g 
of the product, and accompanying the inspection with the sampling 
of the output at various stages for the making of chemical and 
especially bacteriological ex amin ations. It is obvious that the main 
consideration is the use of fresh material under sanitary conditions, 
but it was also developed that some of the details of handling in 
various packing houses result in lower bacterial counts and a better 
product than others, and suggestions will be made along these lines. 

Condensed milks.— An extensive investigation of this product, so 
widely used and relied upon to furnish nutriment for the young, was 
ordered because of the fact that the manufacturers claimed that the 
present requirement of 28 per cent of total solids was unreasonable, 
it being impossible to produce a uniform product of this composition 
in different parts of the country and at different seasons of the year 
and have it meet the requirements in other respects. In order to 
insure justice to the consumer and producer alike establishments of 
this character have been visited throughout the country, and espe- 
cially on the Pacific coast, to obtain data in regard to the character of 
Jthe raw material and methods of manufacture which, together with 
phe chemical examination of the finished products of known history, 
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■wfin pwniib va&putalWa dftU for the settlement of this mooted 
question. The inspection has been completed and the results are in 
process of compilation. 

Inteestate shipments op milk. — ^From time to time the milk 
supply entering interstate commerce at various large cities is inspected 
with a view to determining its purity, not only by reason of such 
adulterations as watering, skimming, etc., but also bacteriological 
contamination resulting from improper treatment of the cattle, 
insanitary surroundings, etc. 

nSH ADD OYSTERS. 

Codfish. — The causes and conditions incident to the spoilage, of 
codfish and other salt fish, particularly during the summer months, 
were studied, the inspection being accompanied by the necessary 
microscopical and chemical examinations. It appears that the organ- 
isms causing the characteristic reddening of the infected fish occur 
normally in the localities where the fish are packed and are present 
in the salt used for curing, exhibiting an unusual toleration for this 
substance. While the specific organisms causing the spoilage have 
been determined and some of the conditions favorable to their devel- 
opment established, on which practical suggestions to the trade may 
be based, the problem must be further studied before the difiBculty 
can be perfectly controlled. The use of pure water for washing the 
fish, of disinfectants in the packing houses and holds of vessels, and 
of improved sanitaiy methods of handling will go far to solve the 
problem. 

Otstebs. — The danger of contamination of the oyster and clam 
supply, especially from sewage, but also from conditions under which 
they are floated, handled, and shipped, was carefully studied. In 
the prosecution of this investigation many of the largest oyster beds 
were inspected, location of sewer pipes, etc., observed, methods of 
handling and shipping studied, and samples of water and oysters 
taken for bacteriological examination. In many cases conditions of 
grave danger were observed, which call for the most intelligent and 
painstaking care to prevent pollution of the supply — the floating of 
oysters in unclean water, etc. The data obtained have been collated 
and it is thought that the presentation of the facts, together with sus- 
tained inspection, will result in a decided improvement in conditions 
and point out to the industries concerned the necessity for watchful- 
ness in these particulars. 

FOOD CONTAINERS. 

ilaiked progress has been made in the study of the relation of the 
character of the container to the tin content and keeping properties 
of canned goods in general. Recent developments in the manufac- 
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ture of tin plate have been largely in the direction of the preparation of 
a cheaper product, and one of the efforts of the manufacturers has been 
to give the plate as light a coat of tin as possible. Since it is mani- 
festly impossible to apply to iron plate a thin coating of tin which is 
entirely impervious, it follows that in the thinner coats the unperfec- 
tions in the coating are larger and more numerous. Again, the iron 
plates employed for coating with tin vary in weight according to the size 
and character of the packs^e. Tin plate of good quality has been 
found to be suitable for the preservation of the majority of foods, 
but when the receptacles are made of inferior plate, not only is the 
tin dissolved in quite large quantities so as to impair the healthfuhiess 
of the product, but the coloring matter in many articles of food is 
unnecessarily destroyed. Some strongly acid foods attack even the 
better grades of tin, as, for instance, in the case of sardines in mus- 
tard, where practically all of the inner coating of the cans may be dis- 
solved in a few weeks. It is highly desirable that a container be found 
which will be both economical and hygienic, and which will afford 
inexpensive packages of oroper strength yielding no foreign constitu- 
ents to their contents. 

BLEACHED ELOUE. 

The trial of two bleached-flour cases during the year was accom- 
panied by the continuation of certain scientific inquiries furnishing 
data on the effects of bleaching. These have included studies made 
at the St. Paul and Chicago inspection laboratories with special 
reference to the grade or quality of flour bleached and the detection 
of lower grade flours bleached and labeled as Patent, and the com- 
parative effects of bleaching and aging on the physical properties 
and chemical composition of the product, using patent and clear 
flours from 15 different localities. Pharmacological studies on the 
effect of nitrites on smaller animals were also made. 

DBUO INSPECTION AND BELATED RESEARCHES. 

IMPORTED DRUGS. 

The quality of crude drugs, especially those received at the New 
York port, continues to improve. During the present fiscal year 
alone the character of certain drug importations has changed mark- 
edly for the better, as, for example, in the case of henbane, the impor- 
tation of the spurious variety, having been abandoned, and saffron, 
no longer contmning excessive amounts of styles, or calendula florets 
colored with coal-tar dye, etc. The inferior materials now received 
are due principally to careless handling and curing rather than to 
gross adulteration. The medicinal preparations received, however, 
continue to be characterized in many cases by mislabeling as to the 
presence of alcohol, ether, opium, morphine, etc., or extravagant or 
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misleading claims as to their efficacy. An especially repiehen^le 
practice is the importation of cough lozei^es, tonic pills, etc., con- 
taining opium or morphine. Sometimes these are offered especially 
for the use of those addicted to the morphine habit, and again as a 
cure for consumption and other diseases. Goods of this nature, put 
up attractively as a confection and recommended for children’s dis- 
eases, can be indiscriminately sold and be productive of great harm. 
Vigorous efforts are made to apprehend such products and prohibit 
their entry as dangerous to health. 

DOMESnO DBUQB. 

The general character of adulteration is the same in the domestic 
as in the imported drug products. Especial attention has been 
given, both in connection with the operations of the Post-Office in 
obtaining fraud orders and by independent work under the food and 
drug law, to the proper control of the proprietary and patent medi- 
cmes advertised as cancer, consumption, and epilepsy cures, and the 
proper labeling of headache remedies, cough sirups, etc., which con- 
tain habit-forming drugs and are indiscriminately taken by the 
general public without knowledge of their dangerous properties. 
Infant remedies containing morphine or codein are a peculiarly 
flagrant instance of this abuse, while in other cases the materials 
offered are harmless but ineffective and are sold for much more than 
their value, constituting merely a fraud. The work on medicated 
soft drinks has been continued and of the 15 new brands examined 
this year all were found to contain caffein and 6 showed small amounts 
of cocain. The indiscriminate use of the latter drug is one of the 
most insidious of the threatening evils in this line, its illicit sale even 
among children having been discovered in some localities. 

The educational feature of the work pertaining to the use of rem- 
edies or beverages containing habit-forming drugs was felt to be so 
essential in safeguarding the public health that a popular bulletin 
was issued on the subject and given a wide distribution, awakening 
the keenest interest in the press and among physicians, as well as 
among the general public. 

DKDO BESEABCHES. 

Research work on the improvement of methods for the determi- 
nation of synthetic products such as acetanilid, salicylic acid, anti- 
pyrin, codein, etc., constitutes an important part of the work, inas- 
much as it is necessary to verify accurately the amounts declared on 
the labels of the many remedies in which they appear as the most 
important constituent. The origin and sophistication of essential 
ods, such as peppermint and wintergreen, are subjects of an extensive 
investigation to determine whether different varieties of plants grown 
undfflr different conditions yield oils varying from the pharmacopceial 
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standards, and to establish methods for the satisfactory discrimina- 
tion between the mixtures of substitutes and the genuine articles. 

An extensive ‘nvestigation of the character of the various glacial 
phosphoric acids on the market was made, the results showing plainly 
that this product consists of variable mixtures of meta-, pyro-, and 
ortho-phosphoric acids with varying amounts of sodium phosphate. 
It also appeared that the reversion of the glacial acid occurred not 
only in commercial brands but in pure mets-phosphoric acid made in 
the laboratory. Obviously an article of such variable composition 
should not be used in manufacturing medicines or compounding 
prescriptions. 

UISCELLANEOCS INVESnaATIONS. 

iNSBOTioroES AND FtwoiciDES. — The increase of the efficiency of 
insecticides and fungicides with the control or decrease of the injury 
done to the plant or tree by their apphcation is constantly the subject 
of study by the Bureaus of Chemistry, Entomology, and Plant Indus- 
try working in cooperation. During the year eight studies of the 
kind were made, one of the most important being for the purpose of 
determining the efficiency of sodium cyanid as a substitute for potas- 
sium cyanid in fumigating operations, the best proportions to be 
employed in making the mixture, and the effect of the impurities 
present in the cyanid on the reaction. The results proved to be of 
considerable economic value. Lead arsenate has been exhaustively 
studied, including the examination of 50 commercial samples, direc- 
tions for preparing this insecticide on the farm, the analyses of 
the materials entering into its preparation, and observations on the 
effect of lead arsenates and the impurities present on peach fobage. 
Orchard tests with numerous poisonous materials are in progress. 

Trade wastes. — Chemical investigations of the nature and extent 
of injury to {^ricultural interests and forests resultii^ from the 
fumes, tailings, and other wastes from smelters have been made in 
cooperation with the Department of Justice, the principal scenes of 
the operations durii^ the past year having been at Anaconda, Mont., 
and Ducktown, Tenn. At tbe latter place plants have recently been 
erected to condense the sulphur trioxid and dioxid fumes and manu- 
facture sulphuric acid therefrom, thus converting an injurious waste 
into a profitable by-product. This process has been made the sub- 
ject of special study. The effect of copper salts on certain grain 
crops was abo investigated to determine the effect of tailings from 
smelters on farm crops irrigated with water contaminated by such 
wastes. 

Chbuioal work on plant physiology. — In the majority of 
studies on plant physiology the effects produced by varying condi- 
tions, the periodic changes in composition during the growth of the 
plant, and the quality of the products yielded by the experiments 
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must be tested by chemical determinations. In collaboration with 
the offices of the Bureau of Plant Industry, therefore, many such 
studies are prosecuted, among which the following are of special 
interest and utility: Acidity studies of peat to determine whether 
the samples are suitable for the growing of blueberries; determination 
of the nutritive constituents of cereals when grown under diSerent 
conditions; the determination of changes in composition of a large 
number of varieties of barley when grown in the same locality for a 
number of years; the determination of the plant food absorbed by 
plants grown under different conditions, with a view especially to 
dete rminin g the influence of crop rotation; the composition of cereals, 
mainly barley and wheat, at different stages of growth, to- determine 
wben they can be most advantageously harvested; studies on barley 
with special reference to its malting qualities; changes in composition 
of cereals during storage, and the translocation of plant food and the 
elaboration of plant material during the early stages of the plant’s 
life. 

Turpentine and rosin investigations. — The waste in the pro- 
duction of turpentine and rosin is very large, both in the woods and 
at the still, and the various problems connected with their production, 
gra ding , and adulteration have been made the subject of extended 
inquiiy. The errors in vogue in methods of grading rosin have 
occasioned great loss to the producer, owing to the fact that he can 
not know what grade of product he has obtained until the factor 
through whom it is sold reports the same. An accurate but simple 
and inexpensive method of grading the product at the still has been 
devised, and its use will, it is believed, enable the turpentine farmer 
to check the grading of his product and thus materially increase his 
income. The preparation of permanent rosin types, against which 
those actually used in grading may be checked from time to time, is 
being considered, as weU as investigations looking to the improve- 
ment of the quality of the rosin itself. 

The chemical control of contract supplies. — The efficacy of 
this control of the quality of materials purchased on contract is 
attested by the increasing demands made from the various Depart- 
ments for such work, a total of 2,829 samples having been examined, 
exclutive of 3,600 pieces of apparatus tested for the Bureau of Chem- 
istry. The preparation of specifications for miscellaneous supplies 
constitutes an important feature of the work, and renders examina- 
tion of competitive samples in many cases unnecessary when the 
contracts are let on the bases thus established. The distribution 
of the work includes colors, paints, varnishes, oils, fats and waxes, 
soaps, and typewriter ribbons among the largest classes of materials 
examined. 
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BHEEATT OF BOILS, 
son, 8UEVEY. 

The Bureau of Soils has vigorously prosecuted the study of the soil 
resources of the United States during the past year through both field 
service and laboratories. 

Soil surveys were carried on in fifty-nine different areas in twenty- 
six different States, and as a result 22,762- square miles were covered in 
detailed work and 79,108 square miles of reconnoissance surveys, 
maiidy in the Great Plains region. A total area of 359,564 square 
miles, or 230,120,960 acres, have been surveyed and mapped since 
active field work was begun in 1899. General interest in the soil 
survey work has rapidly increased. The interests served by and the 
agricultural development resulting from these surveys are very large, 
though not readily expressed in figures. 

The Survey has cooperated during the year with state organizations 
in New York, Pennsylvania, New Jersey, West Virginia, North Caro- 
lina, Alabama, Mississippi, Missouri, Wisconsin, and Washington. 
State funds have been used to facilitate and expedite the soil survey 
work in localities of especial interest to the local state authorities. 

With the final occupation of the arable lands of the country, which 
has been practically accomplished, and coincident with the rapidly 
increasing population, it is clear that the pioneer methods of agricul- 
ture are inadequate for the increasing needs of omr people. The time 
has come when a more intensive and more stable system of agricul- 
ture must prevail. The basis for this change is the intelligent use 
and control of our soil resources. 

In the Eastern States adjacent to the larger markets the situation 
is due to a too widespread adhesion to methods of the past. The 
soils of the Eastern States, however, are fundamentally sound and 
are as well suited now to intensive and intelligent culture as they 
were originally to pioneer and extensive use. There is abundant 
evidence that with a thorough knowledge of the soils and the intelli- 
gent application of modem intensive methods the yields per acre of 
our staple crops can be increased many times. The soil surveys in 
New York and the New England States, in Pennsylvania, Maryland, 
and Virginia, representing the loi^est occupied soils of the country, 
justify the confident assertion that these older soils await merely 
more intensive methods in order to respond more bountifully than 
ever before. The soil survey b the foundation for future work, out- 
lining the different types of soils and describing their peculiarities 
and their requirements, while laboratory investigations are showing 
the many interdependent functions of soils and how they are suscep- 
tible of control by human agencies. 

The soil surveys are showing the vast opportunities of specializa- 
tion in the la^e number of soils of the Atlantic and Gulf Coastal 
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States^ They are showing similar opportunities for specialization 
in truck, fruit, and general farm crops on the many types of soils in 
the Glacial Lake re^on of the North. They are showing the soil 
opportunities in our limestone valleys and the great Central West for 
the production of our great grain, forage, and fruit crops for the fall 
and winter markets. In the region of the Great Plains the different 
soils are being outlined which have a direct and dominant value in 
the distribution of crops under dry-land farming. In the western 
valleys and the reclamation projects the soils and alkali conditions 
are being mapped as a guide to the use and treatment of the soils 
under irrigation. On the Pacific coast the surveys are mapping the 
soils adapted to the important interests of that section, including the 
production of general farm crops and the highly specialized fruit 
and truck interests. 

The Great Lakes region possesses some of the most valuable 
agricultural land in the United States, and upon the best of its soils 
the highest types of mixed dairy and general farming are developed. 
The northern part of the region, however, contains many thousand 
acres of light sandy soil which has heretofore yielded but little of 
either natural forest products or subsequent farm crops. Experi- 
ments of a practical nature and on a regular farm basis, both by 
scientific experiments and pioneer farmers, are, however, demonstrat- 
ing the fact that even the loose, sandy jack-pine lands can be profit- 
ably cultivated when just the proper methods are employed. The 
proper crop adaptations of these glacial soils of widely different 
characteristics and capabilities are being studied by the Bureau. 
The information gained from both detailed and reconnoissance soil 
surveys aids greatly in the intelligent selection and uses of the soils 
in a sparsely settled region of cheap lands as well as in the more 
intensively cultivated areas where comfortable livings can be made 
from smaller farms of higher price and greater productive capacity. 

The ravages of the cotton boll weevil in the Gulf States has created 
an intense interest in the diversification of crops on the one hand and 
the specialization of crops and agricultural interests on the other. 
Consequently that section of the country has been especially urgent 
for increased knowledge of its soils as a safe and fundamental guide 
in its development. 

The reconnoissance survey of the Great Plains region, begun in 
1908, was continued by the survey of three additional areas; one in 
the central Gulf coast of Texas, another in the panhandle of the 
same State, and the third included the entire western half of Kansas. 

These, reconnoissance surveys show the general character and dis- 
tribution of the different kinds of soib in the area covered, lltrir rela- 
tive agricultural possibilities, and the crops which have been and 
will prove most successful. They furnish a large amount of valuable 



EEPOET OP THE SBCEETAET. 


109 


and accurate information, not only to prospective settlers but also to 
those farmers who are already in the areas. The rapid development 
of these sections created an immense demand for these reports and 
some of those already published were exhausted within four months 
of their issue. This work will continue during the winter with the 
survey of another area in south Texas, to be followed next summer 
by one in western Nebraska. 

The recormoissance work on the soils of the Ozark region of Mis- 
souri and Arkansas, begun in 1909, was completed in 1910. The 
area covers a large part of the territory of both States lying between 
the Missouri and Arkansas rivers, amounting to about 58,000 square 
miles. The agriculture of the region is just now at a turning point in 
its development. The continued use of the soils, as though in the 
pioneer stage, is no longer possible on account of a number of changes, 
both natural and artificial. The farmers are seeking to adjust 
themselves to the new conditions, but with only moderate success 
in a few localities. The study of the sods of the region at this time 
is most urgently needed. 

In cooperation with the Washington geological survey an extensive 
area of logged-off and burned-over lands in the vicinity of Puget 
Sound has ton surveyed. The results will provide a basis for active 
state aid in clearing and developing these unproductive lands, 
mcluding reforestation of such tracts as are imsuited to ordinary 
farm crops. 

In cooperation with the Pennsylvania State College of Agriculture 
a reconnoissance survey has been made of the high plateau of the 
western half of the State. This great work will be completed in that 
State within a year or two and will bo followed as rapidly as possible 
by detailed surveys of the more important centers of agricultural 
occupation. 

SOIL-WATER INVESTIGATIONS. 

Soil-water investigations naturally fall into two major lines — that 
of the surface waters which are likely to erode the soil and injure the 
field by renderii^ the surface rough and uncultivable and carry off 
the most productive portion, and that of the subsurface waters which 
move through the soil, resembling a great arterial flow in carrying 
material from place to place and performing an important function 
in maintidning stable conditions for crops and the permanency of the 
soil itself-. Especial attention has been given to this latter line of 
work during the past year. 

%e soil-water investigations both on the Great Plains and in valleys 
amoi^ the mounttuns show the great extent and agricultural impor- 
tance of the ground waters. In the Great Plains these waters, derived 
partly from local rainfall, but largely from the heavier precipitation 
in the mountains, permeate the formations and deposits, pass 
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through them at widely Yar3HRg rates, aud approach the surface 
under their particular hydrostatio head, often within reach of the 
ordinary capiUaty movements. When thus brought near the surface 
the waters improve the constitution and increase the productivity of 
the soil. Even at greater depths they are generally within reach of 
wells; and they supply the springs and s&p-fed streams required for 
the use of stock. These waters, often neglected, materially increase 
the productivity and habitability of the Great Plains and of many 
valleys in the mountain region, and more especially where they are 
conserved for crop growth through dust mulching. 

LABORATORY INVESTIGATIONS. 

The progress of the laboratory investigations has emphasized that 
a soil has so many properties, physical, chemical, and biological, each 
of importance in the production of crops, that it is essentially an 
individual, and that no two soils are or can be made just exactly 
alike. Everything in a soil is involved in continual changes, and 
these changes are of as much importance to plant growth as are the 
things themselves. Cultural methods never affect one only, but 
always every factor involved in crop production. For instance, an 
addition to the store of plant food in the soil sometimes produces 
undesirable physical or biological conditions, with decrease in crop 
results. The interrelations between the soil factors influencing crop 
production and an intelligent control by cultural methods is per- 
haps the most important problem with which scientists are now 
engaged, and whose solution is a primary object of the Bureau’s work. 
Among the results of the past year’s work and of more general inter- 
est the following may be cited: 

Relatively small quantities of min eral fertilizers produce pro- 
found physical changes in the soil water, affecting its movements. 
The addition of such substances to a soil affects in definite ways that 
content of water which is the optimum for plant growth, an impor- 
tant factor, since the soil solution and its accessibility to the growing 
plant are dominant factors in determining the kind and amoimt of 
plant growth. All the physical properties dependent upon the rela- 
tion of the soil to its water content affect plant growth and are affected 
by any one of the general methods of soil control, namely, tillage, 
crop rotation, or fertilizers. The relation of physical properties to 
the moisture content of a soil is being studied vigorously. 

Soils are far more heterogeneous than the rocks; in fact, ail kinds of 
rock-forming minerab are found in nearly every soil and among the 
soil particles of all sizes. Certain characteristics of particular min- 
erals diow the nature of the geological processes involved in the for- 
mation of the soil which affect their adaptation to crops. AU the 
mineral-forming elements may be expected in practically every soil; 
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this has been shown for barium, as well as-the usual plant foods. Fur* 
thermore, even very old soils, long under cultivation, are essentially 
the same in mineral characteristics as new and virgin soils. Chinese 
soils, which are authoritatively reported to have been under clean cul- 
tivation for upward of three thousand years, contain all the common 
rock-forming minerals, and have an even higher content of the essen- 
tial mineral plant nutrients than well-known and highly productive 
soils in the United States. 

Important results have been obtained in certain lines of work pur- 
sued in connection with soil-fertility investigations. The new point 
of view which has been brought to bear on the problems connected 
with the fertility of soils has opened up avenues of profitable investi- 
gation and already forecasted results of great economic importance. 

Whatever adds to the biochemical knowledge of soils advances and 
broadens our understanding of the complex problems of soil fertility. 
Important facts have been ascertained in regard to the functional activi- 
ties of soils, such as oxidation, reduction, etc., and their bearing upon 
soil fertility determined. The isolation in a pure condition of some of 
the organic constituents of soils has made possible the correct inter- 
pretation of soil changes and the discovery of compounds in the soil 
harmful to crops. This line of research has been especially profit- 
able this year and has led to the separation of more than twenty 
definite compounds. Previous to this investigation not a single 
organic constituent of the soil was known, and the results thus far 
obtained are very gratifying. There has been studied the effect 
of these compounds, and of the soils containing them, on plant growth 
and the ameliorating effect of certain treatments of the soil and the 
addition of fertilizers. It has been found that fertilizers aid very 
materially in counteracting the effects of such soil constituents and 
that certain treatments destroy or remove them entirely. 

THE USE OP SOILS. 

In the twelve years which have elapsed since the initiation of the 
soil survey the Bureau has accumulated a vast amount of material 
concerning the soil resources of the United States. Much of this 
material is scattered through the annual volumes of the Field Oper- 
ations, but much is in other publications and unpublished records. 

It has been found during the past year that the time has come 
when it is possible to prepare a comprehensive statement of our 
soil resources, showing the origin, extent, distribution of, and the 
uses to which each individual soil type is being placed and can best 
be placed. A series of reports or monographs is under preparation 
upon the characteristic soils of each of the soil provinces into which 
the country is naturally divided. These monographs will constitute 
an inventory of all of the more important facts concerning the soils 
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of the entire country, the production that is now obtained from 
them, and the possibilities which they hold for the Nation’s future. 
They will furnish a basis for the future development of the agricul- 
ture of the American people of a character and breadth of scope 
never before available to any Nation. 

BXTBBAH 07 EHTOHOIOOT. 

The work of the Bureau of Entomology as a whole is divided into 
sections or main projects, which include work on the gipsy moth and 
the brown-tail moth, importations of usefulinsects, exportations of use- 
ful insects, investigations of insects damaging southern field crops, of 
insects damaging forests, of those injuring deciduous fruit trees, of 
those which prey upon cereal crops and forage pfante, of those which 
injure vegetable crops, of those affecting citrus fruits, and of those 
which destroy stored foods, as well as investigations of insects in 
their direct relation to the health of man and domestic animals, and 
the study of bee culture in a broad way. Such inspection as can bo 
done under existing laws comprises another aspect of the Bureau's 
efforts. Only a few of these projects will be touched upon here. 

WOBK ON THE 0IP8T MOTH AND THE BBOWN-TAH. MOTH. 

The largest problem, from the point of view of financial expenditure, 
which comes under the work of this Bureau, is the effort to restrict 
the spread of these two insects, which have been doing an enormous 
amoimt of damage to the trees of certain New England States and 
which threaten to extend their range to other portions of the country. 
The States involved are Massachusetts, New Hampshire, Maine, 
Rhode Island, and Coimecticut. Realizing from the start the 
practical impossibility of establishing a quarantine line around the 
limits of distribution and working back toward a common center, 
it was decided that, since the gipsy moth spreads principally in the 
caterpiUar stage (the female moth being unable to fly), and largely 
by dropping from roadside trees upon passing individuals and vehicles, 
the best results could be accomplished in an effort to prevent this 
sort of spread by cleaning up the roadsides in the most thickly 
infested and most traveled sections. It was decided that the brown-^ 
tail moth, having extended powers of flight, could not be controlkd 
by any such method, but that, owiirg to the prevailing direction of 
the winds at the season of flight, its spread to the west and south 
would always be comparatively slow. Therefore the efforts with 
this species have been to urge upon the States concerned the enforce- 
ment of state laws already in existence and to take part in &e general 
ca mp a ig n of the education of people in regard to the habits of the 
insect, and to encourage in every way tiie destm^n of tiis winter 
nests, since, during the season when ti^ leaves ate off the trees, 
diese nests are readily observable and can be picked off and destroyed. 
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As the result of the work carried on down to the present time, the 
living conditions in the infested area have been vastly improved 
and the spread of the gipsy moth has been greatly retarded. Street 
and roadside trees have, as a rule, retained their full foliage, and no 
great loss of verdure is now noticeable except in forested areas. 
This is in vivid contrast to the conditions which existed at the 
beginning of the work. Even in forested areas there has been no 
extensive death of trees owing to complete defoliation. The reason 
for thj| is that the destruction of the leaves of a given area for two 
comiecutive years seldom or never happens. When a woodland 
colony of the gipsy moth increases to such a size as to bring about 
the complete defoliation of an area, the numbers of the caterpillars 
are so great as to cause their death by millions from overcrowding, 
disease, starvation, and the attacks of natural enemies. It results 
that practically only those individuals on the border of the area 
survive and propagate, so that the following season not the old area 
but a contiguous area receives the attention of their offspring. 

Aside from the clearing up of roadsides, extensive search during 
the winter season is carried on all around the borders of the area 
known to be infested, in order to discover at the earliest possible 
date either new colonies or those which have existed for some years 
but wWch have not before been found. Egg masses, where found, 
are destroyed. In the 'early summer, after eggs have hatched, 
extensive spraying operations with arsenical mixtures are carried on. 
Many trees are banded with a sticky mixture to prevent the ascent of 
caterpillars. By arrangements with the railroad companies, all 
shipments of lumber and all articles likely to carry the eggs of the 
gipsy, moth from within the infested territory to other parts of the 
country are inspected before shipment, in order to make it certain 
that the insect will not be spread by this mode of distribution. 

In all of the States mentioned the Department works in hearty 
cooperation with the state authorities. Each of the States is assist- 
ing — ^Massachusetts, Maine, Connecticut, and Ehode Island effec- 
tively; New Hampshire not so effectively. 

During the past fiscal year it has transpired that the infested area 
is somewhat larger, but the rate of increase has been shown to be 
proportionately less than it has been any year since the beginning of 
the work. The infested area in New England is now a little more 
than 10,500 square miles. The work in Massachusetts is carried on 
along the old lines. In New Hampshire about 100 men were kept in 
the State during the winter carrying on scouting operations and 
applying creosote to the egg clusters along the roadsides. This 
scouting indicated the presence of the gipsy moth in twenty-one 
towns where it had not theretofore been suspected. There were no 
iargb colonies, and in Bom%of the towns only single egg clusters were 
l-TOW’-ofwt 1910 — 8 
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found. There seems to be little hope of controlling the gipsy moth 
in New Hampshire until the authorities appreciate more fully the 
serious character of the threatened damage. A local organization 
should be brought about in each city and town, under state super- 
vision, and a constant concerted effort should be begun. There is the 
same necessity for concerted work in this "State against the brown-tail 
moth. Conditions in Maine as compared with New Hampshire are 
much better. Some large new colonies were located by scouting, but 
some of the older ones seem to have been extirpated. The brown-tail 
moth seems possibly to have reached the northern limit at which it 
can thrive in Maine. The condition in Rhode Island is very favorable, 
and the gipsy moth is less abundant in that State than at any time 
since its control was undertaken. In Connecticut the colony near 
Stonington is nearly exterminated; less than 100 caterpillars were 
found there during the su mm er of 1809, while in the following winter 
but a single egg cluster could be found by the combined efforts of the 
state people and the Government people. This very promising 
condition at Stonington, which heretofore has been the only infested 
town in the State, was offset by the discovery in December, 1909, of a 
bad colony in the town of Wallingford, near New Haven, which has 
probably existed there for three or four years imdiscovered. The 
colony, however, seems to be definitely limited, and strong efforts 
are being made to exterminate it. 

Slow but steady improvements in methods have been made and 
practical new points in the economy of the gipsy moth have been 
discovered. The hitherto only known method of spread has not 
explained perfectly the presence of this insect in entirely isolated 
woodland colonies, and this year a careful series of experiments has 
shown that the newly hatched caterpillars may be distributed by 
the wind — in fact, it has been definitely proved that they have been 
carried in this way for more than 1,800 feet. This discovery will 
probably necessitate some modification in methods. 

All of this work has necessarily been on a laige scale, and the Depart- 
ment is experiencing considerable difficulty in securing first-class 
men. At times 500 men have been employed. Forty tons of 
arsenate of lead were used during the spraying season, and 20 tons 
of the sticky substance used for tree banding. The outlook, on the 
whole, is far from unfavorable, and surely the work carried on by 
the Bureau has been done in the most intelligent and efficient way. 

m IMTOETBD PAIASmS Or THE OITST HOTH AND THE BBOWN^An. HOTH. 

The work mentioned in the preceding paragraphs can not be 
expected to bring about the extermination of the two tree pests. 
This is made plain even in the wording of the appropriation a^, by 
wiii4^l!]!ongres8 instructs that the mone;f*is to ^ spent in an tBort 
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to prevent the spread of the gipsy and brown-tail moths. It is 
hoped, however, that it will minimize the damage and prevent 
undue spread until such a time as the parasites which have been and 
are being introduced from abroad shall have reduced the dangerous 
insects to a condition of comparative harmlessness. These efforts 
to introduce and acclimatize parasites which attack the injurious 
moths in their native homes have been carried on now for rather 
more than five years. The work has been novel in its character 
and entirely unprecedented in its scale, but it was initiated under 
more favorable conditions than could have occurred elsewhere in 
the world, on account of the intimate acquaintance possessed by 
members of the Bureau force with parasitic insects and their habits. 

The progress made from year to year has been shown in my annual 
reports. It was at first hoped and even expected that appreciable 
results in the obvious lessening of the damage done would be per- 
ceived in a very few years — say three or more — but with a better 
understanding of European and Japanese conditions and with a 
closer knowledge of the biology and interrelations of these very 
minute creatures, complications have arisen which, while affording 
new and important light, have lengthened the estimate of the Bureau 
of the time needed to get the best results. 

During the past fiscal year a larger amoimt of parasitized material 
was imported than ever before, and the thanks of the Department 
are due to officials in Italy, Prance, Spain, Portugal, Russia, and 
Japan for assistance in this work. Some very notable examples of 
progress have been observed. The European predatory beetle known 
as Cdosotm sycophanta now exists in great numbers over a large area. 
It was so abundant m some localities the past year as to affect the 
gipsy moth materially. A parasitic fly of the genus Compsilura, 
firat liberated, in 1906, during the present season has been shown to 
have increased fiftyfold annually and to have spread 10 or 12 miles 
in every direction each year. It has destroyed large numbers of 
gipsy moths and an appreciable percentage of the brown-tail cater- 
pillars', and is now turning its attention to certain native species, 
such ^ the fall webworm and the tussock moth, which, through 
'their autumn feeding, afford food for a generation of the parasites 
at a time when the gipsy moth and the brown-tail moth are not avail- 
able. Still another species has been found to attack the caterpillars 
of the cabbage butterfly as well as the two species for which it was 
imported. The European Monodontomerus, which was found last 
year to have spread over an area of approximately 500 square miles, 
has continued to increase and to disperse rapidly. It has crossed 

E into New Hampshire, extending its range 10 miles in every direction, 
must be at least twenty-five times as numerous this year as last, 
larasite of the eggs of toe gipsy moth (Anastatus) survived toe 
ter of 1909-10 and appe'ars to be strongly established.. This para- 
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ate will be of veiy considerable assistance, although alone it could 
not be a very serious check to the gipsy moth, since ite larvce destroy 
only the topmost ^ga in a ^psy-moth egg mass and since it wastes 
many of its eggs. The condition of the parasite work, on the whole, 
is distinctly more encouraging than it has hitherto appeared to -be. 

WOSK IK THE OBAKOfi AKD LEMOK OBOTES OF OALIFOBNIA AND 
FLORIDA. 

One important investigation of the Bureau was completed with the 
close of Ae last fiscal year, namely, the study of the problem of 
hydrocyanic-acid gas fumigation in California directed against cer- 
tain scale insects on citrus trees. The problem was attacked from 
all points of view, with the prune idea of increasing the efficiency of 
the process, which had previously been carried on in a wasteful and 
unscientific way, and of reducing its cost. It has been shown as a 
result that the extremely satisfactory increase in the efficiency of 
the process, brought about by the careful experimental work carried 
on, has in itself greatly reduced the cost, since one treatment under 
present methods is as lasting in its effects as three or four distinct 
treatments imder old methods. A practical man in southern Cali- 
fornia, himself a large gainer through the results of this investigation, 
and who closely watched the Bureau’s experts at their work, informs 
the Department that at least $250,000 has been saved to his 
region. 

The work on the white fly in Florida has been carried on, and the 
principal efforts of the year have been with insecticides and spraying 
methods as adapted to Florida conditions. It has been found that 
by careful application of knowledge gained by studies of the life 
history of the white fly the c<»t can be reduced to two-thirds during 
late spring, while other experiments have shown that the cost can 
safely be reduced about one-half during the summer months on 
account of the greater susceptibility of the insect in the conditions 
in which it is to be found at that season. All efforts to adapt native 
parasites of allied insects to the citrus white fly having failed, and 
Congress having authorized a search for the foreign parasites of this 
destructive species, an expert agent has been sent abroad upon this 
important search and at latest advices was in India, which has been 
supposed by naturalists to be the original home of the white fly. 

In my last annual report 1 called attention to a new insect enemy 
of the orange, in the shape of a thrips, which punctures the rind of the 
fruit, malting it scabby and reducing its value. The same insect 
also injures the young leaves. An investigation of this insect has 
been carried out through the year, and lai^e-scale experiments have 
J^een made with various sprays, some of which have bm found to be 
j ^eeessful. Unfortunate^ there is a series of generations of, $he 
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insect thioi^hout the year, which renders two or three spray appli- 
cations necessary. The Bureau has especially introduced spraying 
methods, and a large number of power sprayers have been purchased 
and extensive operations begun under the advice and immediate 
supervision of the j^ents of the Bureau. In less than a year the 
problem was practically solved and the means of protecting the crop 
was demonstrated. 

WORK AGAINST FOREST INSECTS. 

Previous investigations in work against forest insects have resulted 
in a thorough knowledge of the life histories and methods of work of 
the principal forest insects, and have indicated not only that the forest- 
insect problem is to be classed among the more important problems in 
connection with the waste of forest resources, but also that this waste 
can be controlled with economy and success. The Bureau, after 
obtaining the necessary preliminary results, is now in position to dem- 
onstrate upon as large a scale as this can be brought about the efficacy 
of the measures decided upon. It has been shown that the methods 
recommended may be easily understood and properly applied by 
owners of timber, by Government forest officials, and by managers of 
manufacturing enterprises through the proper expenditure of a com- 
paratively small amount of money and energy. This has been shown 
in the areas in Colorado in the vicinity of Colorado Springs, Palmer 
Lake, and Idaho Springs, on the Trinchera estate, in the Las Animas 
National Forest, in the Wet Mountains section of the San Isabel 
National Forest, Colorado, and in the Jefferson National Forest, Mon- 
tana. The evidence gathered from the results of the investigations 
and control work relating to these seven cases indicates that the proper 
disposal of a total of some 14,000 trees during a period of four years 
at a first cost of about $2,000 (an average of 50 cents per tree) has 
ended depredations which during a preceding period of ten years 
have caused an average annual death rate of more than 7,000 trees, 
or a total of 7,000,000 feet board measure, having a stumpage value 
of $14,000. 

The work carried on in cooperation with private timber owners and 
forest officials in northwestern Montana, inaugurated last autumn, 
has yielded most satisfactory results, especially in, the fact that the 
private owners have been made to realize the importance of prompt 
action to prevent the total destruction of the remaining merchantable 
timber. This has led to the proper treatment, by cutting and bark- 
ing or otherwise disposing of between 9,000 and 10,000 beetle-infested 
trees, by ten or more of ^e owners. This, it is believed, will be suffi- 
cient to eohtrol the depredations over an area of more than a hundred 
square miles in which the timber has been dying at an alarming rate 
diiring tiie past ten or fifteen years. It srill also have a marked effect 
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toward protecting the timber of the adjacent areas of the National 
Forests, in which similar destruction has been going on. The Depart* 
ment of the Interior has allotted sufficient funds to take immediate 
action in the southern section of the new Glacier Nataonal Park, and 
the Forest Service will take up the work within the Flathead and 
, Blackfeet National Forests during the comii^ year. This work, in 
addition to the work of private owners, should effectually check the 
insects throughout the whole area, and thus end thp losses of timber 
which have been progressing in this general region during the past 
ten years at a death rate of at least 200,000 trees annually. 

During the close of the year there has been organized the most 
extensive cooperative project for the control of bark-beetle injury 
that has ever been undertaken in this country. This is in north- 
eastern Oregon and western Idaho, and involves an area of over 
13,000 square miles. It is undertaken through cooperation between 
the Bureau of Entomology, the Forest Service, and private owners, 
and provides that the experts of the Bureau of Entomology shall 
make invest^ations of the insects, recommend methods of procedure, 
and give special instructions and advice and essential details, while 
the Forest Service and the timber owners provide the fundis necessary 
for actual control operations. It is expected that this work will pre- 
vent the further loss of timber which has been going on during the 
past five or six years at an estimated value of nearly a milli on trees 
per year. 

INSPECnOK WOBK. 

In my last report attention was called to the widespread introduc- 
tion of the winter nests of the brown-tail moth upon apple and pear 
seedlings coming to the United States from portions of France, and 
an account was given of the methods adopted to secure the inspection 
of all imported material of this class at the point of ultimate destina- 
tion. During the autumn and winter of 1909 similar injurious intro- 
ductions constantly occurred. Very many nests of the brown-tiul 
moth were brought in in this way, and an egg cluster of the gipsy 
moth was found upon stock sent from Belgium to Louisiana. By an 
especial arrangement with the Secretary of the Treasury, with the 
custom-houses, and with the railroads, the Bureau of ]^toruology 
was notified of all cases of plants received, and, as in the previous 
autumn and winter, the inspection of probably every shipment was 
secured at the point of ultimate destination. Shipments of nursery 
stock to the number of 291 were found infested with neste of the 
brown-tail moth, and these went to Colorado, Connecticut, Georgia, 
Illinois, Indiana, Kansas, Louisiana, Michigan, Montana, New Jersey, 
New York, Ohio, and Virginia. In most of these States inspection 
wte rendered simple by the fact that there were efficient state inqreo- 
tioB laws and efficient inspectors. Notification in such ca ses from 
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the Bureau was all that was necessary. In other cases, where there 
was no such state service, the inspection was carried on either by 
employees of the Bureau or by expert collaborators appointed for 
the purpose. 

In addition aU seeds and plants introduced and distributed by the 
Division of Foreign Seed and Plant Introduction of the Bureau of 
Plant Industry, as well as all ornamental plants imported by florists 
in the District of Columbia, have been thoroughly examined. More- 
over, about 2,000 cherry trees, a gift from the city of Tokyo to the 
Government of the United States, were examined and found to be 
infested with a number of injurious insects, necessitating, most unfor- 
tunately, the destruction of all these plants. 

The United States is practically the only one of the great nations 
of the world which is not protected by law from such accidentally 
caused importations of pests of this character. During the last ses- 
sion of Congress an inspection law, based upon the permit system, 
was drafted and submitted to Congress after consultation with the 
Jegislative committee of the National Nurserymen’s Association. 
Thorough hearings on the bill were held before the Committee on 
Agriculture of the House, but, owing to pressure of other matters 
which seemed of more immediate weight during the closing portion 
of the session, the act was not placed on the calendar. The need, 
however, of a national quarantine and inspection law of this general 
form is a crying one, and the country is in constant danger of the 
importation and establishment of new pests of a serious character 
just as long as it does not protect itself in this way. 

The extensive accidental importations of the brown-tail moth dur- 
ing the past two years have been due to somewhat unusual conditions 
in the nurseiy^rowing regions in France, which have bettered much 
during the past season. During the growing season of 1910 in the 
nursery regions of France both the gipsy moth and the brown-tail 
moth were almost entirely absent, so that the danger of importation 
during the coming autumn and winter is undoubtedly less than dur- 
ing the two previous seasons. Both the Belgian and French Govern- 
ments, largely owing to representations from this Department, have 
adopted regulations providing for the inspection of nursery stock 
exported to this country, and such action is expected on the part of 
England, Holland already having a competent service. These actions 
on the part of these Governments will alleviate conditions, but will 
by no means remove the necessity for a protective law in the United 
States. 

OTHEB WOEE. 

Among the other important affairs of the Bureau during the past 
fiscal year the following should be mentioned; 

The continued work on the cotton boll weevil and other cotton 
insects in the South has shown good results in the utilization of native 
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parasites and in the study of the adaptation of the insects to tlie 
new conditions met with in its continued spread to the north and to 
the east. The work upon tobacco insects has progressed, and that 
upon sugar cane and rice insects has made a good start. The work 
upon the pear thiips in California, practically completed from the 
investigational side during the previous fiscal year, has been carried 
on by the conduct of large demonstrations which have indicated in a 
very perfect way the practical value of the conclusions previously 
reached. Studies and demonstrations with the codling moth have 
been continued. The work upon the grape root-worm has been com- 
pleted, and an interesting investigation has been followed in the 
study of arsenic accumulations in the soils in sprayed woodlands, 
orchards, and vineyards. Demonstration spraying has been carried 
on against the plum curculio, and the investigation of cranberry 
insects is nearly completed. Further studies on the green bug, the 
joint-worms, and the Hessian fly have been carried on, and studies 
of two new pests, namely, the New Mexico range caterpillar and the 
alfalfa weevil in the West, have been begun. The work against truck; 
crop insects in Tidewater Virginia, in North Carolina, Colorado, Mis- 
sissippi, California, and southern Texas have resulted in results of 
value to the growers of those regions. Studies of the hoiwe fly have 
been continued. The work on the Texas cattle tick has been for- 
warded, and a thorough investigation of the tick which carries the 
spotted fever of human beings in the Rocky Mountain regions has 
been begun. The investigations of stored-product insects have com- 
prised a careful consideration of the point of infestation of export 
flour and experimental work in rice mills of the South. The work in 
bee culture has been devoted largely to the study of bee diseases, 
but other investigations in this direction are imder way. 

BXTBEAXr OF BIOLOGICAL SUBVBY. 

The Bureau of Biological Survey has continued its investigations 
of the economic relations of our wild birds and mammals with special 
effort to render its work of practical importance to the fanner and 
stock grower. It is gratifying to note that as the work of the Bureau 
becomes more widely known it meets with increasing approval and 
support from those it is intended to benefit. A remarkable and, until 
recently, quite unexpected broadening of the work of the Survey into 
the field of the pre8|rvation of the public health has resulted through 
the fact that some of our nafive wild mammals have been proved to 
be disseminators of such fatal diseases as the bubonic plague and the 
spotted fever. 

BATS Ain> THE BCBONIO FLAOITE. 

I So important is the rat in its relation to the public health that its 

l^j^ennination has become one of the serious problems of nmde^' 
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times, both in the United States and in foreign coimtries. Since it 
has been established that plague is primarily a rat disease and that 
it is transmitted to human beings chiefly by the agency of the fleas 
which infest rats, this aspect of the problem has quite overshadowed 
the purely economic side of the matter, important as that is. Dur- 
ing the year experiments with traps and poisons were conducted, 
these being the chief present available means for reducing the num- 
ber of noxious rodents. So great are the rat’s productive powers, 
however, that unless these measures are persistently and energetic- 
ally pushed the relief obtained is only temporary. It can not be too 
strongly emphasized, therefore, that permanent freedom from the 
pest can be secured only by preventive measures. When a building 
b infested by rats, it can be freed from the vermin by stopping means 
of ingress, usually not difficult nor expensive, and then depriving the 
animals of food, when they can be easily trapped. What is true of 
single buildings is true of cities and communities. When the public 
is educated to the importance of withholding all food supplies from 
rats, and when buildings are made practically rat proof, a very long 
step will have been taken toward the solution of the rat problem. 

Inasmuch as requests from various parts of the country as to the 
effectiveness of bacterial preparations for destroying rats continue to 
be received, the results of experiments of the Survey with several 
such preparations now on the market may be repeated. When fresh 
and virulent, the preparations can usually be depended on to kill the 
individual rata eating the prepared baits, but they do not set up, as 
has often been claimed, an epidemic among the rodents. They are 
hence regarded as inferior to poisons because of their uncertainty of 
action, ineffectiveness, and cost. The cost indeed is practically pro- 
hibitive when the preparations are required to be used on a large scale. 

CALIFORNIA GROUND SQUIRREL. 

The California ground squirrel continues to be the subject of 
important field investigations because it annually destroys millions 
of dollars worth of grain, fruit, and nuts, and because it tunnels in 
irrigation embankments. Thus in May, 1910, ground squirrels caused 
such a serious break in the Turlock Canal in Stanislaus County that- 
the cost of the necessary repairs amounted to $25,000. As the repair 
work occupied some three months, the ranchers were deprived of 
water at the very season when most ne|^ed, the resulting loss of crops 
being estimated at upward of a half milli on dollars. StiU more 
important is the fact that this squirrel has become plague-stricken. 
Already three or four persons are known to have been infected with 
plague from squirrels. The real significance of the spread of plague, 
howewer, to this wild mammal is not so much the present danger of 
mmotioh ^eater or less number of persons, but the fact that 
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unless vigorous steps are taken the disease is likely to become per- 
manently endemic in California, as it is in India among certain of the 
native rodents. Should plague become firmly established amor^ 
ground squirrels or other of our rodents, there is danger that the 
disease in a virulent form may be communicated from them to human 
beings at any time; there is the added danger that as the distribution 
of squirrels over a large part of California and other Western States 
is practically continuous, the disease is likely to spread from colony 
to colony, to other parts of the State, and even to other States. Thus 
the plague epidemic in California, which at first sight might appear 
to be of purely local concern, assumes national importance and the 
destruction of ground squirrels becomes imperative. It is hence very 
important to exterminate the animals in the sections immediately 
contiguous to San Francisco, and by due care and vigilance te prevent 
their reentry into the freed territory. A neutral belt thus being 
established around San Francisco, and if necessary other seaports, 
and the agency of ground squirrels in the spread of plague being 
eliminated, should the disease at any future time enter San Francisco 
or any other of our west coast ports it can be restricted to very narrow 
limits, when its eradication will be comparatively easy. 

With a view to a war against ground squirrels, investigations have 
been made during the year for the purpose of ascertaining the cheap- 
est and most effective methods of killing them. Numerotis experi- 
ments have been made with poisons and with baits for use in different 
localities and at different times of the year, and exceUent results have 
been obtained. 

After many experiments covering the dry season, whole barley has 
been found to be the best vehicle for carrying the strychnine, which, 
all things considered, has proved to be the most effective poison. The 
barley is coated with a starch solution holding strychnine in suspen- 
sion. It has been demonstrated that by a single treatment the ground 
squirrels have been practically exterminated over large areas of wheat 
land at a cost less than one-half that of the methods that have 
hitherto been employed. Thus, diuing the past season careful tests 
of the starch-barley preparation over 50,000 acres in several localities 
in the State proved that grormd squirrels can be practically extermin- 
ated over large areas at a cost of from 2^ to 6 cents per acre, depending 
on the abundance of the squirrels and other local conditions. The 
method has been tested wid^ enough to prove that diuing the dry 
season, from April till Octolm 15, it can be successfully used in all 
parts of the State, and it works equally well on the three species of 
ground squirrels found there. The starch-barley preparation has 
tibe added adrant^ that it destroys practically no wild birds and 
may be safely employed in pastures, on sheep ranges, and along 
jmblie highways. 
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Attention has been given also to the habits of the California ground 
squirrels, especially during the breeding season, since it is evident 
that the most effective way of reducing their numbers is to kill them 
prior to the time they have young, especially as they are very prolific 
and have from four to eleven at a birth. 

EODENTS IN EELATION TO EEPOEESTATION. 

One of the most important of modem forestry problems is the 
economical reforestation of treeless areas within our National Forests. 
When attempts at reforestation were made on a large scale by the 
Forest Service, it was found that, after seeding, on an average about 
half the seed planted was dug up and eaten or carried away by mice 
and chipmtmks, thus adding largely to the cost of the undertaking. 
In some localities as high as 70 per cent of the seed has thus been lost, 
which loss is prohibitive of the work. As these rodents are exceed- 
ingly numerous within all forest areas and clearings, attempts at seed- 
ing without protecting the seed in some way or largely reducing the 
number of rodents proved practically hopeless. Accor ding ly, at the 
request of the Forest Service, experiments were begun by the Biolog- 
ical Survey for the purpose of finding a remedy. Many experiments 
were made to protect the seed with a coating of such substances as 
red lead, copper sulphate, and coal tar, but they failed. Attempts to 
poison the animals, however, have proved very successful. Oatmeal 
mixed with strychnine and water, or wheat coated with hot tallow 
mixed with strychnine as a protection against rain or moisture, proved 
very effective. The poison is distributed over the tract to be planted 
several days in advance of seeding operations, when the subsequent 
loss by rodents is inconsiderable. It is believed that the adoption of 
this plan will solve one of the chief difficulties connected with refor- 
estation. 

EODENTS AND SPOTTED FEVBE. 

It is believed that the dreaded spotted fever, which prevails in 
certain sections of the Rocky Mountain region, is transmitted to 
human beings by ticks which harbor on certain of our native mam- 
mals. As having an important bearing on the attempts to eradicate 
the disease, it is extremely important to ascertain the species of 
mammals concerned in its transmission. Hence the Survey was 
asked to cooperate with the Bureau of Entomology and the officials 
of the State of Montana in an investigation. Accordingly, two assist- 
ants of the Survey spent several months in Bitterroot Valley, Mon- 
tana, trapping mammals, especially the smaller rodents, and studying 
their habits with a view to the discoveiy of the species that harbors 
ticks. So far fever ticks have been found on twelve species of wild 
mammals in and near the valley. It does not foUow, however, that 
aU ticks found on mammals are capable of transmitting the fever. 



124 YEABBOOK OF THE DBPABTMBNT OF ASBICULTUBB. 


The ticks discovered and all mammals showing symptoms of disease 
were given to experts for examination. The results of the work of 
the past season ^ould go far to aid in a solution of this important 
problem. Should it prove, as seems probable, that the Columbia 
ground squirrel or some other rodent is responsible for the spread of 
the disease through the agency of ticks, it is believed that a practi- 
cable plan can be devised for reducing the numbers of the animals 
within the confines of Bitterroot Valley and othef inhabited localities 
- in the Rooky Mountain region where the fever is prevalent, so that in 
future it need be little feared. 

PRAIBIB DOGS. 

In certain regions of the Middle West prairie dogs exist in great 
numbers, and so numerous are their colonies in certain places that 
they seem to form one continuous settlement. In such areas, where 
the little rodents number many thousands, the damage they do to 
forage grasses and other vegetation is very great. The extent of 
this damage can be realized when it is known that 35 prairie dogs 
during their season of activity eat as much grass as one sheep and 
210 eat as much as a range steer. In the days of unlimited public 
pasturage such losses passed ahnost unnoticed, but the increasing 
value of grass lands for stock ranges makes it impossible to ignore 
them longer. In thickly settled farming communities the extermi- 
nation of prairie dogs is comparatively easy, since it is possible to 
secure the necessary cooperation between landowners; but in sparsely 
settled areas and on large stock ranges cooperation is difficult or 
impossible to obtain, and the cost of extermination bears heavily on 
individual owners. To discover methods of destruction of the utmost 
efficiency and at a minimum of cost has been the endeavor of the 
Survey, and investigations to this end have been made during the 
past year in New Mexico, Colorado, Wyoming, and Montana, and are 
still in progress. Oats poisoned with strychnine have proved to be the 
most attractive bait so far experimented with, but as the use of this 
grain endangers the lives of valuable birds Iffie shore larks and loi^- 
spurs, further experiments will be made with a view to obviating 
this disadvantage. 

BIRDS IN RELATION TO THE CODLINO MOTH. 

The codling moth occurs in every apple-growing region of the 
United States, and where np effort is made to check its ravages it 
destroys from a fourth to three-fourths of the crop. It has been 
estimated by assistants of the Bureau of Entomology that the 
annual loss in the United States due to the codling moth, induding 
the cost of efforts to control its ravages, is 15 million dollars. In etm- 
neotion with an investigation of the bird enemies of diis pes^ pre- 
liniiiiary work was done by an assistant of the Survey in the Blue 
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Ridge apple region of Virginia. Twenty-five species of native birds 
are known to prey upon this exceedingly destructive insect, and it is 
believed that birds destroy from 60 to 85 per cent of the hibernating 
pupae. Thus they probably do more to check the increase of the 
codling moth than all other natural enemies combined. 

MEANS or ATTRACTING BIRDS TO ORCHARDS AND FARMS. 

The destruction by birds of the codling moth, the boll weevil, and 
many other insect pests shows clearly not only that birds should be 
protected, but that efforts should be made to increase their numbers 
and so add to their effectiveness as auxiliaries of the farmer. During 
the year experiments have been initiated at the instance of the 
Survey, with a view to testing artificial nesting sites for this purpose. 
In Europe the use of artificial nests about houses and in orchards and 
groves has proved a great success. They not only attract numbers of 
birds hke woodpeckers to a particular locality, where their services 
in destroying insects are much needed, but they actually increase the 
total number. Some such method as this is necessary in this country, 
where farmers and orchardists so generally plug up cavities in trees 
and trim off dead hmbs, thus restricting the supply of nesting sites. 
This practice is actually diminishing the number of birds, like wood- 
peckers, bluebirds, and chickadees, that nest in cavities. The 
expenditure by the orchardist or the farmer of the small sums neces- 
sary to supply artificial bird boxes, whether purchased or homemade, 
will prove an exceedingly profitable investment, sincio it will increase 
the total number of birds and wiU attract to the places where they 
are most needed some of our most interesting and valuable species, 
whose destruction of insect pests will repay many times the small 
outlay made in their behalf. 

BIOLOGICAL INVESTIGATIONS. 

During the year, as usual, biological investigations covered a wide 
field and uibluded several States. Field work was carried on in parts 
of Arizona, Arkansas, California, Illinois, Kentucky, Missouri, Mon- 
tana, New Mexico, North Dakota, Oregon, Utah, and Wyoming. 
The data gathered enabled important corrections to be made in the 
zone map of the United States, a revised edition of which is now in 
press. 

A report on the biological survey of Colorado is practically com- 
pleted and will be published during the coming year. This includes 
a map of the State showing life and crop zones, with a general dis- 
cussion of their relations, the adaptations to different crops of the 
several areas, and the species of plants and animals characterizing 
them. A fuH list of mammals of the State, with copious notes on 
habits, distribution, and economic relations, forms a part of the 
r^drt. 
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A monograph of the wood rats of the genua NeoUma haa been 
recently publiahed aa No. 31 of North American Fauna. Locally 
these animals do considerable damage, and a single individual in 
Alameda County, Cal., has been found by the Public Health and 
Marine-Hospital Service to be infected with plague, so that a 
knowledge of the distribution and habits of these mammals becomes 
doubly important. 

A detailed survey of Wyoming, with special relation to its native 
mammals, birds, and distribution areas, is now being carried on 
as rapidly as possible, beginning with the sections in the Wind 
River and Bighorn valleys which are covered by the reclamation 
projects. The extent of the Upper Sonoran zone in these valleys, 
or the zone of com and apples, and the crops best adapted to it, 
have been subjects of inquiry on the part of the Reclamation Serv- 
ice and of prospective settlers. At the request of the Director of 
the Reclamation Service a provisional report has been furnished 
on the life zones and crop adaptations in the Shoshone Project 
area, but more definite information is desired, and field work has 
been undertaken in order to define accurately the zone boundaries. 

A few months of field work in New Mexico practically finished 
the survey of that territory, and a report on its life zones, mammals, 
and birds is now being prepared. 

Work was continued in northern Arizona and southwestern Utah, 
but considerable field work is still necessary before the survey of 
these States can be completed. 

The office work of mapping ranges of species of birds and mam- 
mals has been pushed vigorously, and the distribution of a large 
percentage of the mammals and birds of the United States has 
been mapped. These maps are constantly in use in planning field 
work, in investigations of beneficial or injurious species, and in other 
lines of work. 

A large amount of information on the migration and distribution of 
North American birds haa been gathered and tabulated for future 
reference. This information is in constant use in various reports 
and as a guide in formulating protective regulations for game and 
other useful birds and mammals. 

Considerable field work has been done in the lower Mississippi 
Valley States, and a report on their faunal areas, birds, and mam- 
mals will be published as soon as possible after completion of the 
field work. 

Only a limited amount of work was done in California during 
the year, but important facts on distribution were ascertained, 
which enabled many corrections to be made in the zone map of the 
State, 

OAUB FBESEBVATION AND INTBODDOTION. 

’ ^th the increasing settlement of the country and its growing 
population, our big game animals constantly diminish in number, 
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and unless suitable protection is given them the time is not far 
off when big game, except in game preserves, will be practically extinct. 
The chief function of the Federal Government in this connection is to 
stimulate and coordinate the action of the several States and to 
aid in solving the various protection problems as they arise. The 
same duties and similar problems are present in connection with the 
preservation of the birds of the country, both game and nongame. 
The danger of practical extermination k, however, more remote, 
especially in the case of nongame birds. To the Department, also, 
has been assigned the duty of preventing entry into the country of 
injurious birds and mammals. The danger that species will be 
imported that may, like the English sparrow, prove to be serious 
peats, is averted only by the system of inspection maintained at 
the principal ports of entry. 

IMPORTATION OP BIRDS AND MAMMALS. 

No serious attempt was made this year to introduce prohibited 
species. A mongoose surreptitiously entered at Everett, Wash., was 
discovered and ^^illed a few weeks later, and two mongooses which 
it was sought to import from Habana were denied entry. 

An incidental result of the establishment of a check on importa- 
tions of eggs of game birds was the disclosure of the importation 
of terns’ eggs from Jamaica for sale in the New York markets m a 
half-decomposed state as the eggs of Austrahan boobies. The 
Department united with the Treasury Department in suppressing this 
fraudulent traffic. 

STABLING INVESTIGATION. 

Reports have been received from time to time of the establishment 
and spread of the starlings that were hberated in Central Park, New 
York, twenty years ago. The latest observations show that these 
birds now range north to Springfield, Mass., and south to central 
New Jersey. As this bird has proved so great a pest in other countries 
that its further importation into the United States is specifically 
prohibited, an agent of the Department was directed to make a 
thorough investigation of its spread and the economic effect thereof. 
The results of this investigation will be given in my next report. 

GAME PROTECTION IN ALASKA. 

Under the new Alaska game law 1 1 wardens have been appointed 
by the governor and 2 1 guides have been registered. Several hunting 
and shipping licenses were issued by the governor, the proceeds of 
which are paid directly into the United States Treasury. Twenty- 
four permits were issued by this Department for collection and export 
of scientific specimens, and 13 specimens and 8 packages of specimens 
were entered at Seattle, Wash., during the year. 
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An application for permission to purdiase deerskins for the mami- 
facture of gloves and novelties for export from the Territory was 
referred to the Attomey-Qeneral, who rendered an opinion that this 
Department has no authority to grant such permission. 

INFOBHATION GONOESNINO GAME. 

As last year, statistics were gathered of the deer killed east of the 
Mississippi. The number was found to be 57,500, substantially the 
same as in 1908-9. Through the cooperation of the Forest Service 
much information was acquired of the location of deer, antdope, 
mountain sheep, and other species of big game on National Forests. 
This work will be continued and the results will be reported at a 
future date. 

The extent of the destruction of deer by wolves in Michigan, Wis- 
corrsin, and Minnesota was personally investigated by a member of 
the Biological Survey, and sufficient evidence was gathered to show 
that this problem demands serious attention. Its consideration will 
be continued, and the results will be reported during the coming year. 

The information secured last year on pheasant j>ropBgation was 
published as a Farmers’ Bulletin, the demand for which has shown 
the widespread interest in thk subject. Owing to the persistent 
attempt to acclimatize the Hungarian partridge, which has been 
imported in very large numbers in the last two or three years, the 
question of the introduction of this European game bird was made 
the subject of special investigation, and the results were reported in 
the form of an article for the Yearbook. 

A preliminary investigation of the growth and character of private 
game preserves in the United States formed the subject of a circular 
published during the year. 

COOPBEATTVE WOBE. 

As heretofore, the Department cooperated freely with various state 
game officials and organizations. Among the most important fea- 
tures of this work was the assistance rendered the State of Wiscon- 
sin in connection with its civil-service examinations for deputy 
wardenships. 

INTEBSTATE COMHEBCE. 

Prosecutions were promptly begun under the new criminal code, 
effective January 1, 1910, which removed certain technical difficulties 
contained in the Lacey Act. In.tbis connection investigaldon was 
made of certain shipping centers of the Middle West, heretofore the 
cldef field of ill^al traffic in game. As a result of these investiga- 
$Bm and of the activity of local officiab, the ntuation in this ie(pon 
is now practicaliy under control. 
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FLIXUAOE. 

The Department has cooperated with Oregon, California, Missouri, 
and New York in an effective campaign against the use of plumage 
of native birds for millinery purposes. The broader question of 
international cooperation in the protection of the plumage birds of 
the world is steadily coming to the front. The latest important move 
is the appointment of an international committee on bird protection 
by the Fifth International Ornithological Congress, held at Berlin in 
the latter part of May. Thirteen countries are represented on this 
committee besides the United States, one of whose two representa- 
tives is an official of this Department. 

BIRD RESERVATIONS. 

During the year an inspection was made of several of the bird reser- 
vations by officers and agents of the Department. Wardens for six- 
teen reservations were appointed, and several of these were assigned 
the duty of studying special phases of bird hfe. Serious depredations 
on the Hawaiiaq Reservation were reported to the Department, and 
by arrangement with the Secretary of the Treasury a revenue cutter 
was dispatched to the scene in January. Twenty-three poachers 
were arrested on Laysan and Lisiansky islands, and 259,000 wings 
and a large quantity of other plumage were seized. The poachers 
were brought to Honolulu and were given a nominal sentence, pro- 
ceedings being at once instituted against their employer. 

NATIONAL BISON RANGE. 

Thirty-seven pure-bred buffalo, most of them from the estate of 
C. C. Conrad, at Kalispell, Mdnt., were placed on the Montana Bison 
Range. An increase of eleven calves during the season raised the 
total number of the herd to 48. In addition to the buffalo, several 
white-tailed deer, presented by the city of Missoula, were placed on 
the range. 

DIVISION or ACCOTINTS AND DISBUBSEMENTS. 

While the appropriations for the Department of Agriculture for 
the fiscal year 1910 were not much larger in the aggregate than 
those for the fiscal year 1909, the work of the Division of Accounts 
in connection with the disbursements for the later year was materially 
increased by reason of the fact that the appropriations for 1910 
were divided into a great many more subappropriations, each neces- 
sitating the keeping of a separate account, than were the appropria- 
tions for 1909; in fact, the number of the 1910 subappropriations 
exceeded by approximately 150 per cent the number of the 1909 
subappropriations. 

1—70707°— YBK 1010 — 9 
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During the year there were received, audited, and paid 56,415 
accounts, amounting to 110,389,784.78, exclusive of approximately 
48,584 accounts of the Forest Service, which received an adminis- 
trative examination in the Division. Of these accounts, moreover, 
4,828 were so-called “combined” accounts, in connection with which 
there was probably a saving of at least 24,140 checks, to say not hing 
of the saving of other clerical labor in connection therewith. There 
were also audited and sent to the Treasury for payment 1,473 accounts. 
In the payment of the accounts settled directly by the Division 
of Accounts it was necessary to draw 104 requisitions on the Treasury 
and subtreasuries and issue 108,757 checks. There were issued 
during the year 22,803 requisitions for supplies, 6,6S7 letters of 
authorization for travel, 32,418 requests for passenger travel, 553 
requests on the Quartermaster-General for the transportation of 
government property, and 2,626 department bills of lading, while 
87,500 letters were written or received in the ordinary transaction 
of business. 

To carry on the work of the Department of Agriculture durii^ 
the fiscal year ended June 30, 1910, Congress appropriated the 
sum of $17,029,036, an increase of $965,930 over the preceding 
year. Of this appropriation $12,225,036 covered the ordinary 
expenses of the Department, $3,000,000 the permanent annual 
expense tor meat inspection, $1,344,000 the agricultural experiment 
stations, and $460,000 the printing, and binding done under the 
Public Printer. 

The disbursements of the Department for the fiscal year 1910 
amounted to $13,794,231.97, and the greater part of the balance of 
$1,676,402.19 will be required for the settlement of outstanding 
liabilities. The apparent excess of disbursements over the appro- 
priations for this fiscal year is due to unexpended balances brought 
forward from “Administration, etc.. Forest Reserves,” and other 
special appropriations. 

The amount for rent of buildings in the District of Columbia for 
the several branches of the Department was $72,645, 

All accounts for the fiscal year 1908 having been settled, the 
unexpended balance of appropriations for that year, amounting to 
$442,538.63, was covered into the Treasury on June 30, 1910. The 
account for the fiscal year 1909 is still open. 

The amount estimated for the fiscal year 1912 in the annual esti- 
mates for the regular appropriatign bill i8 $16,693,686, which includes 
$1,440,000 for agricultural experiment stations and $400,000 for 
the enforcement of the so-called insecticide act of April 26, 1910. 
In addition there will be a permanent appropriation of $3,000,000 
for meat inspection end $460,000 for printing and binding to bo 
<tone under the Public Printer, making a grand total of $20,153,686. 
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The following are the more important points wherein the estimates 
for the fiscal year 1912 differ from the appropriations for the fiscal 
year 1911: 

(1) In comphance with the provisions of the act making appro- 
priations for the Department of Agriculture for the fiscal year ending 
June 30, 1911, requiring that detailed estimates shall be submitted 
for all executive officers, clerks, and employees below the grade of 
clerk, 2,989 employees, whose salaries aggregate $3,221,930, have been 
transferred from the lump-fund appropriations to the statutory rolls 
of the various Bureaus, at the same rate in each instance. The 
lump-fund rolls have been reduced accordingly, with the exception 
of the permanent appropriation “Meat Inspection, Bureau of Ani- 
mal Industry,” from which appropriation 543 employees, aggregat- 
ing $480,020, have been transferred to the statutory roll, but the 
lump fund for meat inspection has not been reduced, as it is a per- 
manent appropriation and as additional money is needed for meat- 
inspection work. 

(2) An estimate of $65,000 is submitted under the Bureau of Ani- 
mal Industry for the purchase of land for animal quarantine sta- 
tions at the ports of Baltimore and Boston and for making improve- 
ments thereon. 

(3) Under the Forest Service, the appropriation for Improvement 
of the National Forests has been consohdated with General Expenses. 
The provision under Forest Service in connection with refunds has 
been broadened to cover certain cases which the Comptroller of the 
Treasury has decided can not be rehmded under the present law. 
The separate appropriations for the various National Forests have 
been discontinued and an estimate submitted for each of the six 
districts in which those forests are embraced. 

(4) Under the Office of Experiment Stations there has been included 
in General Expenses the regular appropriation of $720,000 under the 
Adams Act, the Comptroller of the Treasury having held that the 
permanent appropriation therefor expires by limitation with the 
close of the fiscal year ending June 30, 1911. A new item for a 
Journal of Agricultural Research, $20,000, is submitted. 

By the terms of General Order No. 138, dated January 15, 1910, 
the Secretaiy of Agriculture placed the disbursing and accounting 
work of the Forest Service under the immediate supervision and 
direction of the Chief of the Division of Accounts and Disbursements, 
who also received authority to make, subject to the approval of the 
Secretary, such changes in the methods of accounting and disbursing 
in the Forest Service as might be deemed necessary from time to 
time. By the same order the fiscal agents of the Forest Service, 
both in Washington and at the district centers in Missoula, Mont:, 
Denver, Colo., Albuquerque, N. Mex., Ogden, Utah, San Francisco, 
Cal., Portland, Oreg., and Madison, Wis., were made subject to the 
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instTuctions of fihe Chief of the Division of Accounts m all matters 
pertaining to accounts and disbursements. The Agricultmal Appro- 
priation Act of May 26, 1910 (36 Stat., ^16), supplemented the Sec- 
retary’s action by transferring these fiscal agents from the Forest 
Service to the statutory roll of the Division of Accounts and Dis- 
bursements, thus completing the change which places the Forest 
Service on an equal footing with the other Bureaus in regard to fiscal 
matters and brings its accounting and disbursing work under the 
immediate supervision and direction of the Chief of the Division of 
Accounts and Disbursements, who is by statute the administrative 
officer of the fiscal affairs of the Department of Agriculture. 

DIVXSIOHT OF FTTBLICATIOHS. 

The publication work of the Department exceeded that of any pre- 
vious year, comprising 1,982 different bulletins, circulars, and reports, 
of which 25,160,469 copies were printed for distribution to farmers 
in every section of the United States. This was an increase of 46J 
per cent in the number of publications issued, and 41 per cent in the 
number of copies distributed, and this result was accomplished with- 
out any increase in the appropriation or in the force engined in the 
execution of the work. 

The publications give the results of investigations by scientists of 
the Department in their various lines of work. The popular bulle- 
tins and circulars give in plain language detailed information in 
regard to every phase of agriculture. The aim has been to meet the 
popular demand for information on any particular subject by pub- 
lishing a bulletin or circular, in other words, to give the people, 
particularly the farmers, the information they desire and which they 
have a right to expect from the Department, which was founded 
and is supported for their benefit. Unfortunately the funds for 
printing are not sufficient to procure enough publications to fully 
supply the demand. Congress has, however, wisely provided a way 
by which applicants may always obtain publications after the Depart- 
ment’s supply is exhausted and no funds are available to secure addi- 
tional copies, and that is by purchase from the Superintendent of 
Documents, under the law of January 12, 1896. During the year that 
official sold 147,327 documents of this Department and received there- 
for $18,398.18, the average price per copy being 12} cents, being an 
increase of $2,005.08 over the sales during the previous year. Within 
five years the number of copies sold has increased over 205 per cent, 
while the amount received has increased more than 240 per cent. It 
is evident, therefore, that there is an increasmg willingness on the part 
of the people to purchase the publicationB aftw their free disfribution 
u no longer poesibk. A very good illustration is found in tbs tde of 
47,148 copies of a Farmers’ Bulktin on "Economical Use of Usai in 
the Hone" after . 900, 000 copies had be«i distributed free. 
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farmers’ bulletins. 

Farmers’ Bulletins continue to be in great favor with the people. 
The number of copies secured with the appropriation of S125,000 
was .9,337,500,. the average cost per copy being IJ peuts, as against 
7,755,000 during the preceding year. 'The decision to reduce the size 
has made it possible to procure more copies. Forty-five new Farmers’ 
Bulletins were issued during the year, of which 2,915,000 copies were 
printed, while the reprints of older bulletins still in demand aggre- 
gated 6,422,500 copies. The congressional distribution amounted to 
6,449,689 copies. 

The demand for these bulletins from educational institutions is 
increasing and is far in excess of the Department’s ability to supply. 
On account of the elementary character of the bulletins they are con- 
sidered suitable for text-books in schools of all grades, and such use of 
the information acquired by the Department should be encouraged. 
The inevitable result would be a tendency to increase interest in agri- 
culture in the minds of the young, which would influence them to 
remain on the farm. With the present appropriation, however, it is 
not possible to fully comply with requests received from this source. 
It is a subject with which Senators, Representatives, and Delegates in 
Congress are familiar, and it will no doubt receive their serious con- 
sideration in connection with the appropriation for printing for the 
next fiscal year. 

SCIENTIFIC AND TECHNICAL PUBLICATIONS. 

Our scientists are constantly making new discoveries, which are 
given to the world in carefully prepared bulletins, for the printing of 
which $83,116.70 was expended, the number of copies of such publi- 
cations aggregating 350,000. These bulletins were distributed to 
selected lists of instructors and to libraries both in this country and 
abroad, and constitute a permanent record of the achievements of the 
Department in scientific research. Instructions for applying and 
utilizing the results of scientific investigations are given in the 
smaller, popular publications, especially the Farmers’ Bulletins, mil- 
lions of which are annually printed and distributed. 

ADMINISTRATIVE PUBLICATIONS. 

With the growth of the Department there has been a corresponding 
increase in what may be called administrative publications, compris- 
ing reports required by Congress, for the printing of which $78,726.37 
was expended, and food-inspection decisions, notices of judgment, and 
Other documents for the guidance of employees and for the enforce- 
ment of-laws, including also the necessary blanks for the transaction of 
the public business. 
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The great volume of the publication work of the Department, far 
exceeding that of any previous year, has been seciued with an expendi- 
ture of $441,349.94 for printing and binding. Inasmuch as one of the 
functions of the Department is to disseminate the information it 
acquires, and since publications constitute the most effective medium 
of distribution to the people, the expense of such work is believed to 
be fully justified. . The fact that the results were achieved at a saving 
to the Government bears testimony to the careful supervision given 
to this important branch of the work of the Department. 

BITBEAir OF STATISTICS. 

The most important duty of the Bureau of Statistics is to estimate 
the acreage of various crops at the beginning of each season, their 
condition at monthly intervals during the season, and the produc- 
tion after the harvest is gathered. Regular reports are made for the 
first of each month in the year, except February — eleven regular 
reports. In addition, reports on cotton are made for the 25th of 
May, June, July, August, September, and November, the last being 
the estimate of yield. 

These reports are estimates based upon replies sent in by many 
thousands of voluntary but regularly constituted crop correspondents 
in answer to inquiry schedules sent out by the Bureau. During the 
year the schedules sent out for the regular monthly crop reports 
averaged about 65,000 a month, and the replies about 46,000 a 
month, each schedule having an average of about 40 questions. The 
schedules devoted exclusively to cotton averaged about 15,000 for 
each of the six months in w ich they are sent out, and the replies 
averaged 10,000. The tabulating, collating, and digesting of these 
replies involves an immense amount of work, and the amount is grow- 
ing greater each year, as the work expands. 

During the year several new lines of inquiry were added to the 
regular work of the crop-reporting service and some changes were 
made. In September, 1909, an estimate of the quantity of barley 
left on farms from the preceding year’s crop was asked. The weight 
of wheat, com, and oats was asked in November, instead of Decem- 
ber, and the weight of barley was added to the inquiry. The pro- 
duction of rice was asked in December instead of November, and the 
acreage of rice harvested was asked for the first time. Beginning in 
February, 1910, a special schedule has been sent out monthly mquir- 
ing the prices of a* large number of farm products, in addition to the 
regular monthly inquiry concerning the prices of the staple crops and 
produce. In March, for the first time, the stocks of barley on farms 
was asked, as well as the percentage of the barley crop shipped out 
of the county in which grown. In April the mortality of spring lambs 
from disease and exposure was asked for the first time. The cotton 
Mdiednles during the crop season of 1910 have contained an inquiry 
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concerning the condition of the crop compared with condition on the 
same date last year, this in addition to the usual inquiry as to con- 
dition compared irith a normal. 

Several special inquiries were made during the year, as follows: 
(1) Stocks of potatoes in hands of growers and in hands of dealers 
on January 1, 1910. (2) Causes and extent of deviation from a 
normal production of various crops. (3) Monthly marketings by 
farmers of wheat, com, oats, barley, flax, and hay. 

The crop-reporting service is now giving general satisfaction. 
There has been practically no adverse criticism of our estimates 
during the year. 

In addition to the present work of promulgating figures represent- 
ing the condition of growing crops from month to month, it is con- 
templated during the present year to have the Crop Reporting Board 
give each month its estimate of the volume of the year’s final pro- 
duction, as indicated by the condition figures. In other words, the 
condition figures will be interpreted in terms of yield. 

When the figures of the new census are available the estimates of 
this Department relating to total acreage and production for each 
crop in each State for 1909 will be adjusted to conform to the census 
figures. The acreage estimates for 1910 will also be revised, using 
the census figures for 1909 as the basis. This will give us a new 
basis for our annual estimates, to be used until the next national 
agricultural census is made. 

Aside from the crop reports, several important studies were made 
in the Bureau during the year. The prices of beef and pork were 
investigated, to ascertain the difference between the wholesale and 
retail prices in many cities. In connection with this study, the 
changes in prices of many farm products were examined for the 
period beginning with the low prices of the industrial depression of 
1893-1897. 

A report on the marketing and transporting of grain in the region 
of the Great Lakes, made toward the close of the fiscal year, treats of 
the reduction in the cost of sending grain to market and the increased 
quantities handled during the last quarter century. 

Preliminary work was done on an investigation to show the con- 
ditions affecting the cost of selling and delivering grain end live 
stock in the Pacific Coast States. 

The nineteenth investigation of the wage rates paid to farm labor 
was well advanced at the close of the year. This inquiry has included 
many items of supplementary wages, such as house rent, firewood, 
and laundry work, often not considered in studies of money wages. 
The cost of living of the farm laborer, compared with that of 
employees in the cities, has also been considered as affecting his real 
wages. 
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A study of the dates of planting and harresting crops throughout 
the world has been under way during the year, with the cooperation 
of many experts in other branches of the Department, and gives 
promise of interestiig result^. 

ubhaht. 

Like everything else about the Department, the Library is for 
service, and as a reference library its first duty is to the Department’s 
employees. But it is also able to aid the scientists in the agricul- 
tural colleges and experiment stations, to whom it made 548 loans of 
books from its shelves, which is a slight return for the many favors 
and benefits which scientists connected with the Department have 
enjoyed through the generous policy of other libraries in lending 
books for use in the work of the Department, amounting to 4,701 
volumes. 

The accessions of books, pamphlets, and maps totaled 8,156, of 
which 3,646 were gifts, making the total number of recorded books 
and pamphlets available for use of investigators 109,630. 

The increasing interest in agricultural libraries and agricultural 
literature on the part of librarians and their efforts to serve the 
farmer is worthy of note. At the seventh aimual meeting of the 
League of Library Commissions, held in connection with the American 
Library Association Conference at Mackinac Island, June 30, 1910, 
one session was devoted to the general subject of commission work 
with the farmer, and it is hoped that a permanent agricultural 
libraries section will be formed, which will be the means of bring- 
ing about closer cooperation among agricultural libraries, of further- 
ing their advancement, and of stimulating interest in agricultural 
literature. 

OFFICE OF EZPEKIKENT STATIONS. 

RELATIONS WITH AQBICULTURAL EXPERIMENT STATIONS. 

The sixty-two agricultural experiment stations in the several 
States and Territories have been actively at work in the interest 
of the farmers and horticulturists during the past year. Fifty-five 
of these stations receive appropriations provid^ for by acts of Con- 
fess, which amounted to $1,344,000 for the fiscal year ended June 
30, 1910. The state legislatures made appropriations for their work 
amounting to over $1,000,000, and additional sums were received 
from fees for analyses of fertilizers, sales of farm products, and other 
local sources aggregating about $750,000. The total annual revenue 
of the stations is now over $3,000,000, as compared with half that 
sum in 1905. 

In 1906 Congress passed the Adams Act, by which the statioiu 
granted additional funds from the National TieasuTy. tlndw 
twins of this act this grant was to be increaeed annually for fire 



BEPOBT OF THE SBCBETASY. 


137 


yeais. The maximum has now been reached and the stations will 
receive $720,000 under the Adams Act during the current fiscal year. 
The liberal policy of Congress toward the stations has resulted m 
much larger appropriations by the States and a material increase 
of their revenues from other sources. The Adams fund is restricted 
in its use to original research. ' The state funds are mainly used for 
the more practical work, including the maintenance of substations, 
demonstration fields, agricultural surveys, and a great variety of 
local experiments, as well as for printing and disseminating the results 
of the experiments. By this cooperation of the National and State 
govermnents in fostering the stations, their operations have been 
greatly strengthened and the results of their work have been brought 
more directly to the attention of the farmers in every part of the 
United States. 

The Adams Act has enabled the stations to attack a large number 
of the more fundamental and difficult problems of our agriculture. 
The scientific work of the stations has been greatly broadened and 
increased in efficiency. A much more solid foundation on which to 
base a rational practice of agriculture is thus being established. 
According to the Comptroller’s decision the appropriations under 
the Adams Act were limited by the terms of the act to a period of 
five years. It will therefore be necessary for Congress to take further 
action if the stations are to continue to receive this needed increase, 
It is believed that the appropriation is of great importance to our 
agriculture and that without it the work of our stations would be 
seriously crippled. I have included it in the estimates submitted 
for the ensuing fiscal year. 

The stations annually issue about 500 publications, which are 
regularly sent to Over 900,000 addresses, mainly those of farmers. The 
practical results of station work are also widely disseminated through 
the public press. They are carried out to the farmers through the 
fanners’ institutes and other forms of extension work conducted by 
the agricultural colleges and the state departments of agriculture. 
While the task of effectively reaching the many millions of our rural 
people with information which may lead to the improvement of 
agricultural practice is an enormous one and will not be thoroughly 
performed for many years, great progress has been made in this 
direction during the past decade. The efforts of the stations in the 
dissemination of information have been mainly spent in popularizing 
their work and their funds for printing are still inadequate to meet 
the growing demands of our agricultural people. 

Meanwhile less attention has been given to the appropriate publi- 
cation of the scientific work of the stations. This material has 
either been combined with the practical in popular publications, 
<Kr issued in separate series, or published in abbreviated form through 
srientific journals. Recently there has been a growing tendency to 
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publish such material iu foreign joumals in the belief that thus it is 
more surely brought to the attention of the scientific world. 

The general result of the present method of publication of the sci- 
entific work of otir stations is very unsatisfactory and from the stand- 
point of National pride even humiliating. We have the most com- 
prehensive system of agricultural research in the world. The amount 
and value of the scientific work of the stations, on which their practi- 
cal results are based, are very great, yet the scientific publications of 
our stations are so fragmentary and scattered that it is very difficult 
even for workers in similar lines in this country to obtain them in any 
complete way, and to the great world of science they are largely 
unknown. To remedy this defect and put the scientific work of the 
American stations in the right light before the world the Association 
of American Agricultural Colleges and Experiment Stations has asked 
my cooperation in laying before Congress a proposition to establish 
under National authority a central medium for the publication of 
original reports of the scientific work of the stations. Believing that 
this is a matter of much importance and that it is worthy of careful 
consideration by the Congress, I have included an item proposing an 
appropriation for this purpose in the estimates for the ensuing fiscal 
year. 

In the conservation of our natural resources the experiment stations 
are doing very important work. The greatest natural resource is the 
productive power of the soils, and the stations throughout the country 
are making every effort to devise efficient means for the maintenance 
and increase of the fertility of the land. The investigations in prog- 
ress include studies of ail problems bearing on this point, such as the 
economic use of fertilizers, the retention of the proper quantity of 
moisture by the soil and its use by the growing crop, rotative cropping, 
green manuring, especially with leguminous plants, the action of bac- 
teria in relation to soil fertility, etc. The different types of soils are 
studied in regard to the reduction of fertility by cultivation, and many 
interesting and valuable facts are being brought out. To give an 
instance of this kind, the Nebraska station found that the cultivated 
loess soils of the State contained as much phosphoric acid, potash, and 
lime in the surface as in the subsoil, but that the content of nitrogen, 
■humus, and un h u m i fi ed organic matter decreases rapidly from the 
surface downward. This indicates that the maintenance of fertility 
in so far as chemical composition is concerned is essentially a matter 
of keeping up the supply of total oiganic matter. 

The extent to which some of the experiment stations are extending 
their work throughout their States is illustrated Iry one station, 
which has two regular substations, and the management of twenty- 
five county and asylum farms used for experiment and demonstration 
purposw, had the past year 1,600 centers where its pedigreed baidey 
was being grown for breeding and increase, and over 20,000 b^ 
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growing com and barley for prizes. Among the prizes are scholar- 
ships covering all the expenses of a week’s attendance on a young 
people’s com and grain course at the college, 20 boys receiving such 
prizes and attending the course last year. 

More attention is being given from year to year to crop production 
under dry-farming conditions, which is essentially a matter of moist- 
ure conservation. The stations have done valuable work along this 
line, and in many States this is given recognition by the establish- 
ment and maintenance of dry-farming experiment stations at the 
expense of the State, but under the general direction of the central 
station receiving the Federal funds. In many instances the work of 
these dry-farming stations is carried on in cooperation with this 
Department. This work is doing much to put fanning in the dry 
regions on a safe and enduring basis. 

The New Jersey station has shown that nonleguminous plants, 
such as com and cereals, grown in close association with legumes, 
benefit m some manner by the nitrogen-fixing ability of the legumes. 
This benefit is quite marked; but the channel through which it is 
exerted has not yet been determined. 

The experiment stations in several States are supplementing and 
extending the Department’s work on hog-cholera vaccine by testing 
its use extensively and manufacturing it for distribution under state 
funds. 

Work at one station for nine years has demonstrated wide rations 
to be more profitable and economical for dairy cows than the theoret- 
ical narrow ration, and this conclusion is confirmed by extensive 
investigations at the Minn esota station, where the health and pro- 
duction of cows from calfhood has been studied and checked by lab- 
oratory examinations. 

The extensive dairy investigations carried on by the Missouri sta- 
tion in cooperation with the Department have thrown much light on 
the efficiency of food in mUk and butter production. 

The rdle of bacteria in relation to the keepmg quality of milk and 
butter has been investigated with great thoroughness at the Michi- 
gan station, and many facts have been established which have an 
important bearing upon practical dairy methods. Most interesting 
facts have been brought out in these investigations with reference to 
the varying behavior of the organisms found in milk and butter when 
working alone or in association with one another and in their resistant 
power imder different conditions. It has been shown that a large 
proportion of the harmful organisms succumb to ordinary sanitary 
dairy methods; but one group has been isolated and studied which 
not only survives but is active in a 12 per cent salt solution at — 6 C. 

The Iowa station, among other things of immediate practical value, 
has shown the expensiveness of condimental foods as compared with 
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standard feeds of equal nutiitive value and the danger of the formiir 
tion of urinary calculi in long-continued feeding of roots to breeding 
sheep. This station has also demonstrated a number of efficient sub- 
stitutes for oats in rations for horses. 

In pollination experiments with apples at the Oregon station only 
15 out of 87 varieties were self-fertile, and the self-fertile varieties 
were improved in size by cross-pollination. A number of suitable 
poUenizers for commercial varieties of apples have been determined. 
The possible variation of the same kind of fruit grown in different 
climates is indicated by some work recently reported by the Massa- 
chusetts station, where Ben Davis apples from various sections of 
the United States and Canada were collected and studied. Generally 
speaking, this variety gradually becomes more elongated in form the 
farther north it is grown. Upon correlating the variations in fruit 
characteristics with the variations in meteorological data, it appears' 
that the poor quaUty of the northern-grown Ben Davis is due to an 
insufficient amount of heat to fully develop the fruit. Apple orchard- 
ing in the New England States has recently been given marked 
attention by the stations, with a view of extending the industry 
through improved methods of culture, harvesting, packing, grading, 
and cooperative marketing, so successfully employed in the apple 
district of the Northwest. 

Considerable work has been done at both the South and North 
Carolina stations leading to a better knowledge of the Scuppemong 
and other Rotundifolia grapes which are found to be especially 
adapted to the climatic and soil conditions of the Coastal Plain 
r^on from southeastern Virginia to Texas. Demonstrations con- 
ducted at the South Carolina station have shown that the injurious 
results which have often followed the pruning of these grapes can be 
avoided if the pruning is done not later than tire months of October 
and November. Extensive experiments made at the North Carolina 
station lead to the conclusion that the important varieties of Rotundi- 
folis grapes are self-sterile and that to insure r^ular crops a suffi- 
cient number of staminate, or male, vines must be planted in the 
vineyards. 

At the New York state station a new disease of cucumbers and 
muskmelons in the greenhouse was worked out and its cause deter- 
mined. The fungus has since appeared upon tomatoes both in this 
country and in Europe. In cooperation with the Vermont station, 
the pathogenicity of the organisms causing the soft rots of a number 
of frmts and vegetables has been thoroughly worked out. 

At the Arizona station it has been foimd that date ripening may be 
banned by spraying the immature fruit with a solution of acetic 
acid, thus causing choice varieties to ripen in that r^on. This 
station has also drown that many varietiee of olives, when ^wn 
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vinder Arizona conditions, are well adapted to oil making and that 
when properly made from them the od may be of the very finest 
quality. The recoverable oil content of the Arizona olive compares 
favorably with that of the California olive. 

The Florida station has studied the effect of fertilizers upon the 
quality of pineapples. In general it has been found that the eating 
quality of pineapples, so far as their sugar and acid content is con- 
cerned, does not appear to be affected by the kind of fertilizer used, 
although their shippmg quality may be thus influenced. 

The Massachusetts station finds that many of the more serious 
diseases of greenhouse crops are due to faulty environment and can be 
successfully controlled by proper regidation of the heat, light, 
humidity, circulation of the air, and condition of the soil. If this 
is skillfully done spraying greenhouse crops is considered wholly 
unnecessary. 

THE AQEICULTtTEAL COIXEaES AND SCHOOLS. 

The growth of sentiment in favor of elementary and secondary as 
Well as coll^ate instruction in ^riculture has been more rapid than 
even the most sanguine friends of t^cultural education had antici- 
pated. Since October, 1908, the number of institutions m the 
United States giving instruction in agriculture has increased from 
545 to 875, or more than 60 per cent in nineteen months. 

The most notable advance in secondary agricultural education 
was in the number of departments of agricultural instruction estab- 
lished in public high schools with the aid of state appropriations. 
Five such departments wore established in Alabama high schools, 8 
in Louisiana, 10 in Minnesota, 5 in Mississippi, and 10 in Viiginia. 
The importance attached to these new departments is indicated by 
the fact that in many instances the schools adopted the names of 
the departments and were called agricultural high schools. 

There has also been a notable increase in the number of institutions 
conducting teacher-training courses in agriculture. The total num- 
ber of such institutions is now 214, including 30 land-grant colleges, 
156 state and county normal schools, and 28 negro schools. Nine- 
teen of the land-grant collies offer regiflar courses for teachers of 
agriculture and 24 of them conduct summer schools for teachers. 
This general movement for the training of teachers of agriculture is 
significaht of the importance now attached to the agricultural educa- 
tion movement. 

The agricultural colleges have had a successful year and a large 
attendance of students. Their graduates have quite generally chosen 
agricultural pursuits, and have found no difficulty in securing employ- 
ment. As an indication of this, 30 of the 38 graduates of the animal 
husbandry course in Iowa State College will engage in farming, 4 
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will teach in agricultural collies, and 1 will go into agricultural jour- 
nalism. Only 3 of these graduates were looking for positions at 
commencement time and these wanted to become farm managers. 

The fourth session of the Graduate School of Agriculture was held 
at the Iowa State College, Ames, Iowa, in July, 1910. The enroll- 
ment was larger than at any previous session and the interest mani- 
fested by the students has never been surpassed. There were 207 
students from 39 States and the District of Columbia and 6 foreign 
countries. Eight general lines of instruction were given and import- 
ant conferences on agricultural extension, agricultural joum^m, 
and elementary and secondary instruction in agriculture were held. 
The faculty numbered 57, in addition to 17 speakers at special con- 
ferences. Eleven members of the faculty were from this Depart- 
ment and the Director of the Office of Experiment Stations was 
dean of the graduate school. 

f arme rs’ mSTrrCTES and AaBICUETUBAl. EXTENSION WORE. 

Fanners’ institutes are now organized in every State, with respon- 
sible directors in charge and a corps of teachers aggregating over 
1,000 specialists to give instruction. There was appropriated for 
carrying on the work last year about $432,000, an increase of $86,000 
over the appropriation of the year before. There were held 5,651 
regular institute meetings, composed of 16,586 sessions of one-half 
day each, with a total attendance of 2,395,908. In addition to carry- 
ing on the work of the regular institutes the States have been main- 
taining numerous special meetings of institute character. Several 
of these special forms of activity are rapidly becoming of such 
importance as to require separate organizations specially equipped 
for the service that each interest requires. One of these special 
forms is the movable school of agriculture. Ninety-nine of these 
schools were held last year, with an attendance of 06,977. 

Field demonstrations also are rapidly coming into use as methods 
of teaching agriculture to fanning people. One State reports having 
held 67 of these demonstrations, with a registered attendance of 
21,775 persons. Others have held meetings of similar character with 
great advantage. The agricultural train is another form of insti- 
tute activity that has recently developed and promises to be an effect- 
ive means for disseminating agricultural information. 'Twenty- 
eight trains are reported to have been run during the year by 18 
States, with an attendance of 189,645. 

Fifteen States held 444 institutes for women, with an attendance 
of 4,850. Institutes for women, because of their importance, ougjht 
to have and doubtless will receive much recognition in future extent 
ston work, and institute workers should devote themselves with as 
great earnestness and eneigy to the development of this form of 
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extension activity as they have exhibited in developing institutes 
for men. 

One hundred and sixty sessions of institutes for young people were 
held, with an attendance of 21,422. When it is considered that 94 
out of every 100 children finish their education with the district 
school, and that the large majority of these do not continue beyond 
the sixth grade, it is important for the future of agriculture that 
opportunity be ^ven for yoimg people who live in the country and 
have left the public school, and from whose ranks the future farmers 
and their wives must be supplied, to be taught the latest and most 
improved methods for conducting agricultural operations. Hitherto 
the large majority of young people in the countiy over 14 years of 
age have been without means of instruction along agricultural linek. 
To supply this need the farmers’ institute authorities in a number of 
the States have organized institutes for youth between the ages of 
14 and 19 years who have left the public schools and are about 
choosing a Kfe pursuit. These institutes differ from boys’ and girls’ 
clubs as organized by the pubhc schools in that they are officered by 
adults, and their instructors are capable specialists of the same 
qualifications as those who lecture before the farmers’ institutes for 
adults. The instruction also is altogether vocational, and is intended 
to show how to make money in the business of agriculture. 

The agricultural colleges and experiment stations have continued 
to aid the institutes by detailii^ members of their faculties and sta- 
tion staffs for lecture service. Four hundred and eighty of these 
lecturers, representing the agricultural colleges and experiment 
Stations in 43 States, were engaged in institute work last year. Thirty- 
nine of these States report the days of service contributed by the 
lecturers at 4,780 — a much larger contribution of time by these 
institutions to institute work than during any previous year. 

THE department’s INSTJEAE AGRICULTURAL EXPERIMENT STATIONS. 

’The policy of conducting investigations looking to the diversifica- 
tion of agriculture has been continued as before. Each station has 
its specisd problems, and satisfactory progress has been reported on 
the various lines of work. 

In Alaska a demonstration is being made of the possibilities of 
agriculture in that r^on. Cereal breeding, testing of varieties of 
grain, methods of culture, and the introduction of new varieties of 
grains and forage plants are made the important investigations at 
the Rampart and Fairbanks stations, and it is gratifying to note the 
success attained at the Rampart station in the introduction of hardy 
early-maturing varieties of barley, oats, winter wheat, and winter 
rye. In addition, by cross-fertilization a number of new varieties 
of barley and oats have been developed, some of which were grown 
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this year tor the first time. About 65 acres were cropped this year, 
and data are being collected to show the possibility of farming in the 
Yukon Valley. The first self-binding reaper in Alaska was sent to 
the Fairbanks station this summer. With the success thus tar 
indicated a demand has come for information regarding f^ncultural 
lands, and a reconnaissance is being made of a number ot r^ons 
preliminary to a detailed land survey by the Department of the 
Interior. The horticultural investigations are being extended, and 
the plant-breeding work is beg inning to give results. Of the large 
number of hybrid strawberries made at the Sitka station at least a 
score have proved thoroughly adapted to the coast region of Alaska. 
They are hardy, prolific, and the berries are of large size, good sub- 
stance, and excellent quality. The stock-breeding work at Kodiak 
has been extended to include sheep. Forty Cotswold-Merino ewes 
and two Lincoln rams have been purchased for the station, and the 
success of this experiment is awaited with mierest. If sheep con 
be successfully wintered, there are large areas in Alaska adapted to 
their production. Experiments with some of the hardy breeds from 
Scotland and Iceland are contemplated if the preliminary trials 
prove successful. The Galloway cattle continue to give sati^actory 
results at Kodiak, and at the end of the fiscal year the herd con- 
sisted of 61 pure-bred animals of all ages. 

Great interest has been aroused in Hawaii by the cotton experi- 
ments inaugurated by the station, and the growing of cotton in 
commercial quantities appears to be assured. The cotton plant 
requires less water than sugar cane, and already over 500 acres of 
cotton have been planted on sugar plantations where irrigation water 
was deficient. Sea Island and Caravooica varieties are the chief 
ones used, and their cultivation as perennials is intended. By 
pruning at the proper season the time of picking can be made to 
articulate very well with the cane-grinding season, when there is the 
greatest demand tor labor on the plantations. The adaptability of 
this crop to the owner of a small tract of land is being demonstrated. 
Breeding experiments with cotton are being continued, and by 
vegetative prop^ation some desirable strains are being rapidly 
developed, without the possibility of undesirable crosses through 
pollination. The investigations on rice have resulted in some new 
varieties produced by breeding experiments that exceed any in 
common use. They have also shown the value of ammonium sul- 
phate as a fertilizer for the rice crop. The visit of the agronomist 
to Japan last season resulted in the introduction of a number of 
newly-developed varieties of rice, some of which appear vmy promis- 
W. The pineapple soil studies have been continued, and it has 
wen fou^ that where the manganese content is not too hi^ the 
use of suitaUe fertilizers will correct the injury due to msngsim^i. 
A more aerious pineapple trouble in Hawaii has hew found, due to 
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a lack of aeration of the soil, and studies to correct this condition 
are in progress. A study of the pineapple fruit has shown the 
influence of ripeness on the sugar content. There appears to be no 
increase in the amount of sugar in a fruit after it is cut, slthough 
the fruit will beconle yellow and soft, hence the importance of the 
stage of maturity on the quality of the fruit. The rubber-tapping 
experiments have been continued, and the profitableness of growing 
Ceara rubber has been shown. In connection with the rubber 
investigations it has been found possible to keep down all weed 
growth by spraying between the trees with aisenite of soda. A 
demonstration on 400 acres showed the success of the treatment at 

the low cost of $1 .25 per me. 

In Porto Rico one of the most striking results of the inyestig&tions 
during the past year was the determination of the cause of the chlorosis 
in pineapple plants. This rather serious trouble was found to be due 
to the abundance of calcium carbonate in the soil, and it was found 
inadvisable to plant pineapples on soils containing more than 5 per 
cent of calcium carbonate. The work on sick soils, due to super- 
abundant bacteria, has been continued, and disinfection by chemicals 
M by frequent deep plowing has proved of value in correcting the 
trouble. The rapidly developing citrus industry has necessitated 
much attention to the insect and fungus pests of these crops, and 
some of the results of the investigations have been issued. The great 
importance of windbreaks in connection with citrus growing in Porto 
Rico has been fully demonstrated. Studies are being made of the 
peats of other economic plants, especial attention being given to those 
occurring on coffee. The experiments on the introduction and cul- 
tivation of some of the more valuable coffees of other regions have 
been continued, and the station is distributing for planting limited 
quantities of five of the highest-priced coffees of the world. Of some 
of these, three-year-old trees bore this year more than a pound of 
clean coffee to the tree. The flavor and aroma, so far as tested, have 
been pronounced equal to the original stock. The work of the station 
on the importation and breeding of live stock has been very success- 
ful and some results are being shown. The progeny of American 
saddle-bred horses bred to native mares have matured into handsome 
animals that command very high prices. Crossbred zebu bulls and 
woolless sheep have been introduced and have developed splendidly. 
They will be used to improve the cattle and sheep stock of the island. 
Similar work is being carried on with swine and poultry, and the 
station’s excess stock of all kinds is in great demand by planters and 
breeders. The cooperative work with planters and with the insular 
Authorities has been extended, and the relation of the station’s work 
:to the island’s development is becoming well recognized and 
appreciated. 
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The agricultural experiment station of Guam now has a perlnanent 
location, the nidations for its purchase haping been completed 
during the year. Much progress has been made in bringing the land 
under culdvadon and in the erecdon of necessary buildings. The 
greater portion of the land has been planted to forage crops of various 
kinds preliminary to experiments in the introduction and breeding of 
live stock. The experimental work undertaken has been of the 
simplest kind, and ocular demonstrations are being made of the value 
of improved varieties of standard crops, the introduction of others, 
and the necessity for better methods of cultivation of all crops. Some 
of the introductions have proved of great value and readily adapted 
to their new location. Among those with which the most striking 
results have been obtained are Kafir com, sweet potatoes, avocados, 
and pineapples from Hawaii, guinea grass, and the large water grass. 
Possum dUatafum. All of these thrive well and have proved 
very satisfactory, and they are being distributed for planting as 
rapidly as possible. A number of crops have been found to ratoon 
or sucker after the plants are cut, and advantage is taken of this to 
grow some of them as perennials, although they are usually grown 
as atmuals. Various leguminous plants have been introduced; 
among them cowpeas, velvet beans, soy beans, and peanuts seem 
quite promising. A demonstration of the value of these crops in 
enriching the soil is in progress. Attention is being given to the cul- 
tivation of mame, considerable of that crop being already grown 
and consumed in Guam. Comparisons are being made of varieties, 
and studies are in progress to determine a practical method of storing 
this and other grains against the losses due to weevil, fungi, etc. For 
the short time the station has been established it has interested the 
people and gained their confidence to a remarkable extent. They 
are desirous of obtaining seeds of plants whose value they can see. 
Especially noteworthy is the interest taken in new implements and 
methods of culture. A small cultivator attracted attention, and 
through our special agent a number were secured and sold to farmers 
at cost. With one of these cultivators a man with the aid of a carabao 
can cultivate as much land as would require ten men with their old 
implements. The willingness of the people to abandon their old 
conservatism in this regard appears to augur well for the future 
influence of the station in restoring and developing agriculture on 
the island of Guam. 


NOTBITION IWVESTIOATIONS. 

The investigstions in human nutrition carried on in the Office of 
Experiment Stations were instituted in 1894 at the time when tire 
agricultural experiment stations in the diflerent States were author^ 
ized by Congress to cooperate with the Secretary of Agriculture in 
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Btudjii^ the food and nutrition of man. For a number of years 
the mvestigations involved cooperation with agricultural colleges, 
experiment stations, and other institutions, but for the past few 
years the work has centered in Washington, quarters for it having 
been provided in the new Department of Agriculture building. 

Briefly stated, the purpose of the nutrition investigations is to 
study various aspects of the problem of the value for human food 
of {^cultural products, both animal and vegetable. In carrying 
out this project many studies have been made which have to do 
with the nutritive value of flour and other cereal products, the rela- 
tive nutritive value of meats of different kinds and cuts, and the 
value as food of fruits, nuts, and other food products. The ease 
and thoroughness of digestion of many kinds of animal and vege- 
table foods have been studied, as have also methods of preparing 
food for the table and other technical questions and practical problems 
of general interest. 

One of the important features of the nutrition investigations has 
been the elaboration of methods and apparatus for the experimental 
study of nutrition problems. Particularly important is the respira- 
tion calorimeter, an instrument of great precision, which permits of 
the measurement of the total income and outgo of matter and energy 
in the human body and is adapted to the study of a great variety 
of questions. It should be mentioned that it is useful not alone for 
studying human nutrition problen^, but is equally weU adapted to 
the study of the feeding of domestic animals, as is shown by the 
results obtained in the cooperative studies undertaken by theBureau 
of Animal Industry of this Department and the Pennsylvania Agri^ 
cultural College and Experiment Station with a respiration calorimeter 
especially adapted to such work. Indeed, the devising and perfect- 
ing of this apparatus may be justly regarded as a very important 
contribution to general agricultural science. 

The respiration calorimeter which has been installed in the new 
Department of Agriculture building and is being used in the study of 
the relative ease of digestion of cheese in comparison with meat and 
of other important questions, has many new features which make for 
accuracy and ease of operation. It has already been learned from 
digestion experiments carried on as a part of the nutrition investiga- 
tions that cheese is digested very thoroughly by the average individ- 
ual and that it is not a common cause of physiological disturbance, 
as is often claimed. Besults obtained in recent tests with the res- 
piration calorimeter indicate that when eaten in ordinary amounts 
cheese doee not require greater expenditure of energy for its digestion 
than ddee meat in comparable quantities, and so it seems fair to 
conclude from experimental data now available that this food material 
is worthy to rank as a staple article of diet suitable for use inquantity. 



148 YBAKBOOK OF THB DBPABTMENT OF AGBIOTIIiTTJHB. 

Such a conclusion is of great importance to the American dairy 
interests, since it has been the American custom hitherto to regard 
cheese as something to be eaten in small quantities for its agreeable 
flavor rather than a material suited to form an integral part of a meal. 
To round out this work with cheese, tests are now being carried on hav- 
ing for their object the accumulation of data regarding its preparation 
for the table in palatable ways, so that the housewife who wishes to use 
this food, which supplies such a large proportion of protein and fat at 
a reasonable price, may have abundant and reliable information as to 
its possible use as a welcome and integral part of the diet. 

It has always been a fact that one of the most interesting features 
of the Department of Agriculture work is that the Department is so 
generally regarded as a bureau of information by the people at large. 
This turning to the Department for information is as marked in the 
case of nutrition as in other branches of Department work. The 
number of farmer’s wives and other housekeepers and of teachers 
and individuals who submit their problems to the Department and 
ask for data and su^estions regarding food, diet, and other home 
problems is very lai^e and constantly increasing. This means that 
directly and personally, as well as by means of its publications, 
experimental work, and its close relations with educational institu- 
tions, the Department comes in touch with the people of the United 
States and is able to demonstrate that its nutrition work is of interest 
and practical value, as well as of scientific importance. 

IBEIOATtON INVESTIGATIONS. 

Durisg the past year the Office of Experiment Stations, while 
maintaining most of the old lines of work in its irrigation investiga- 
tions, has endeavored to modify its plans so as to meet the demands 
for information on the new issues which are constantly arising. 

This is particularly true as regards the assistance which has been 
given to the new settlers. The task of converting desert land into 
productive fields is not easy under the most favorable conditions, but 
when the one who attempts it knows little or nothing about irrigated 
fanning the difficulties are greatly increased. Those in charge of 
irrigation investigations in the West have, therefore, devoted a con- 
siderable portion of their time to advising the newcomers as to the 
methods best adapted to their individual needs. This personal 
advice, supplemented by practical buOetins, has done much to prevent 
mistakes and to safeguard the settler from either partial or total 
failure. 

So wide^read an interest has of late been created in the East regard- 
ing irrigation in the West that the Department has been flooded with 
requests for information as to the conffitions and possibilities of differ- 
fflt districts, l^e series of bulletins on irrigation prepared by this 
Department in cooperation with western state engineers and othera 
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has done much to funiish the infonnstion desired. Of this series, 
ten bulletins have already been published and four more are being 
prepared. When complete, the irrigation conditions as regards the 
climate, soil, water supply, extent of land, crops, etc., of each State 
and Territ(wy in the West will be accurately described. 

In former days water for irrigation purposes was both plentiful 
and cheap and in attempting to use it much was wasted. In many 
parts of the West the old wasteful methods still prevail, although the 
value of water has increased many fold. The results of seepage 
measurements of irrigation channels obtained by the Department, 
coupled with the high price of water rights and the rise in value of 
agricultural products, have induced many companies to line their 
main canals. As a result, many channels which formerly lost from 20 
to 30 per cent of their total flow are now practically watertight. In 
many cases such improvements would not have been made if the 
attention of the managers had not been called by our en^eers to the 
large losses sustained and the best means of preventing this waste. 
In other cases farmers used large amounts of water without realizing 
how excessive was the use until measurements were taken. When 
the irrigators of the San Joaquin Valley in CaUfomia first began to 
apply water on what had been dry-farmed grain fields they frequently 
used over 9 feet. Now about one-third of this amount is found to be 
ample. The water users of Greeley and neighboring districts in 
Colorado used to think their crops would bum up unless they had a 
miner's inch of water to the acre. Now they are raising crops on the 
same ground that are worth about four times as much with one-fourth 
the water formerly used. They are learning that cultivation takes 
the place of irrigation to a great extent. 

The demonstration farms established in former years have been 
maintained, These have been of great value during the past year in 
showing, among other things, the benefits to be derived from the use 
of scanty water supplies on small fields in connection with dry fann- 
ing. At the Cheyeime farm during the past season, 54 bushels of 
oats were raised per acre with the application of only 8 inches of irri- 
gation water, while the crop grown without irrigation was practically 
a failure. Alfalfa yielded 4,805 pounds of hay per acre with the appli- 
cation of 13.3 inches, while the unirrigated field yielded only 550 
pounds. Beardless barley, with the application of 9.7 inches of water, 
yielded 31 bushels per acre; that unirrigated and raised on s umm er 
fallowed ground yielded only 2} bushels. At Gooding, Idaho, 8.8 
tons of red clover was harvested from land which received only 19 
inches of irrigation water. These results show what can be done 
with a limited supply of water when properly applied. 

The need of investigating the questions which arise in coimection 
with the use of water in irrigation is so keenly felt by the people of 
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insure against droughts, to introduce scientific rotation, and to 
increase the profits from small farms. 

„ DBAINAOE investigations. 

During the past five years the Office of Experiment Stations has 
made surveys and plans for the improvement of more than 9,000,000 
acres by drainage. This has been done at an expense of about 3 
cents per acre. When these lands are fully improved and utilized 
the crops raised on them will annually add many millions to the 
country’s wealth and furnish food for many thousands of men. 

OTFtOE OF FITBUC BOASS. 

PEESENT STATUS OP EOAD IMPROVEMENT. 

By reason of a rather remarkable combination of conditions, the 
immediate present may be considered the most important period in 
the history of road improvement in the United States. The old sys- 
tems of road administration, involving the principle of extreme local- 
ization, are fast breaking up, and new systems, involving the princi- 
ple of centralization, are taking their place. Road administration is, 
therefore, in a transitional or formative stage, and it is of the utmost 
importance that the movement be directed along right lines. 

It is a curious coincidence that the introduction of the motor vehicle 
at about the time when these changes in administration began has 
brought about traffic conditions which have necessitated an equally 
radical departure from old methods of construction and maintenance. 
It will thus be seen that the entire subject of road improvement, in- 
volving administration, construction, and maintenance, is passing 
through an exceedingly important period, in which the educatipneJ 
and scientfic work of this branch of the Government service should 
prove of the greatest value. 

OBJECT-LESSON AND EXPEEIMENTAL EOADS. 

During the past year the Office of Public Roads has continued giv- 
ing instruction in the methods of road building peculiarly adapted to 
each' locality. This instruction has been given through the medium 
of-object-lesson roads, built at local expense, under the supervision 
of an engineer from the Office. That results of considerable magni- 
tude have been accomplished under this project is shown by the fact 
that during the past fiscal year there were completed 1,007,570 square 
yards of road, equivalent to about 114 miles of road 1 5 feet vdde, as com- 
pared with 690,000 square yards for the previous fiscal year. Viewed 
as a construction record alone, this would constitute an excellent 
showing, but, when it is considered that this mileage was made up of 
65 object-lesson roads, each constituting a miniature school of road 
building, comprising 10 distinct types of construction, it must be evi- 
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dent that this feature of the Department’s work is a powerful factor 
in the promotion of the movement for the betterment of the public 
roads. 

It is the practice of the Office to mspect from timtfto time the various 
object-lesson and experimental roads, and to ascertain what has been 
the effect of their construction upon the locality. Last year 22 ob- 
ject-lesson roads, aggregating about 22 miles, were inspected, and it 
was found upon the actual reports of the local officials in charge that 
these 22 short sections of road had directly resulted in the building 
of 730 miles of additional roads according to the same method, and 
had brought about the expenditure, through bond issues, of 
11,500,000. 

ADVISOKT WORK. 

The advisory work of the Office during the year covered a wide 
field, relating to construction of various types of road, surveys, use 
of convicts in road work, bridge construction, m^tenance, use of 
the split-log drag, road materials, effect of automobiles on roads, the 
issuance of bonds for road improvement, the drainage of roads, and 
other work along s imil ar lines. In all, about 250 assignments were 
made under this project, showing an increase of about 70 per cent 
over the amount of work performed during the preceding fiscal year. 
This is a satisfactory showing, not alone because of the increased 
amount of work, but because it indicates that localities have come 
to look upon the Office of Public Roads as a body of consulting engi- 
neem and experts who are ready and able to aid them in the solution 
of their most difficult road problems. 

LECTURES, ADDRESSES, AND PAPERS. 

The educational work of the Office, including lectures, addresses, 
and papers, has been greatly facilitated and broadened through an 
extensive lecture program. These lectures are in almost all cases 
given by the same men who actually direct the investigative work 
and the construction and maintenance of the object-lesson roads, 
mid are therefore of a practical, instructive character. During the 
year 523 lectures and addresses were given throughout the United 
States, as compared with 185 for the previous year. 

INSTRUCTION IN EIOHWAT ENOINEERINO. 

The Office has greatly enlaced and broadened the project relating 
to the instruction of engineer students in practical methods of road 
construction and maiutenance. The plan provides for the appoint- 
ment each year of graduate engineers to the position of civil engineer 
student. During the first year of their connection with the Office 
tiiey are given a most thorough training in all branches of the work 
and in many cases are retained as junior highway engineen. The 
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Office is in constant receipt of requests from 8tatt»’. counties, and 
townships to recommend suitable young engineers to take chai^ of 
road improvement. During the last year nine engineers, constitut- 
ing a very considerable percentage of the total number, resigned to 
take up work in various parts of the country. While the operations 
of the Office are handicapped to a certain extent by this constant 
drain, the exact purposes of this course of instruction are thereby 
served in the highest degree. If a greater number can be appointed 
and trained each year, the result will in time have a very material 
bearing upon the progress of road improvement. While the object- 
lesson road is an excellent example, a capable, progressive engineer 
constitutes an infinitely greater force in the movement, as he should 
reasonably be expected to go on year after year adding in a material 
sense to the efficiency of our road systetns. This project should 
receive greater financial support and the number of appointments 
should, if possible, be doubled or trebled. 

PBOGEESS OF BOAD IMPEOVEMENT. 

The Office is assembling reliable data as to the progress of road 
improvement in the United States and the relation of roads to agri- 
culture. Through an organization composed of special agents in all 
parts of the country the Office will soon be in a position to receive 
prompt reports of progress along all lines. This information will 
be disseminated in such a way that the work in the various States 
c«m be so correlated and coordinated as to minimize the duplication 
which is now so much in evidence. 

TESTING OF EOAD HATEEIAL8. 

In the routine testing and examination of road materials great 
progress has been made along established lines. The total number 
of samples tested during the year was 1,168, an increase of 59 per 
cent over the number received and tested during the preceding year. 
In addition to these routine tests, mvestigations were made with a 
view to the utilization of slag and other by-products in road building, 
and tiiese were extended to comprise field experiments through the 
construction of short sections of road at Youngstown, Ohio, and 
Ithaca, N. Y. These investigations have developed the fact that 
practically all the basic open-hearth slags are weU adapted to road 
construction, especially when used as binding materials. It has been 
foimd that by adding quicklime to blast-furnace slag screenings the 
cementing properties are greatly mcreased. These mvestigations 
will be continued during the next fiscal year. 

OrmVEBTS AND BBIDQES FOB HIGHWATS. 

The need for better culverts and bridges for our public highways 
IB becoming evident, both from the point of view of economy and 
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safety for the public. Information on this subject in suitable form 
has been in the past, and still remains, fragmentary and scattered. 

By far the larger number of such structures that are needed are of 
the shorter spans — 50 feet or less — and in the past they have been 
built of timber, which is, however, constantly increasing in price, and 
requires a relatively much larger expenditure for maintenance. Much 
economy can be effected, and more durable and safer structures can 
be built out of concrete or masonry, provided that the required infor- 
mation and skilled supervision may be had. 

Owing to the fact that the individual pieces of work are small, 
those in responsible chaise have not felt warranted in incurring the 
expense incident to the employment of skilled engineering assistants. 

Such information as is referred to above is now being collected, 
and it is hoped that much of value will be in shape for publication 
and distribution during the coming fiscal year. 

The published information will be supplemented by personal inspec- 
tion and advice by engineers of the OflSce when request is made 
through the local authorities. 

INVESTIGATION OF DUST PEEVENTIVES AND EOAD BINDEES. 

During the past year the work of the Office relative to the inves- 
tigation of the problems of dust prevention and road preservation 
has advanced rapidly. 

Routine tests or analyses of bituminous road materials made in 
the laboratories during the past year were more than double the 
number made during the preceding year. A number of these 
examinations were made in conjunction with the experimental field 
work of the Office, and were reported, together with descriptions of 
the experiments, in Circular No. 92. It is expected that these exam- 
inations will be of great service in determining the value of certain 
classes of binders, as the experimental work is carefully inspected 
from time to time, and the results are made a matter of record. 

Through its laboratory work, the Office has been able to offer val- 
uable advice in regard to specifications for bituminous road binders, 
and in many instances to frame such specifications upon request of 
various public-service bodies. A number of the state highway com- 
missions have profited by this opportunity. 

Many worthless road preparations have been, and are at present 
being, manufactured and sold to the public through ignorance on the 
part of both producer and consumer with regard to the requisite 
diaracteristics of such materials to meet locd conditions. These 
materials are sold under trade names and as a rule carry no valid 
guaranty of quality. Specifications for such materials are therefore 
much needed for the protection of the public, and this phase of the 
work will be given continued attention by the Office. 
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Special inTeetigations of bituminous road materials carried on by 
the laboratory have covered improvements m the methods of analysis, 
the effect of various methods of distillation upon the physical and 
chemical properties of tars, and the development of a test for deter- 
mining the binding value of bitumens. 

COBSOSION OF IRON AND STEEL. 

The investigations carried on by the Office relative to the corrosion 
of iron and steel have induced some of the manufacturers to produce 
a practically pure iron for culverts and pipes. While it is not possible 
to produce an iron that ■will be entirely free from rust, yet it is 
believed that these pure grades of metal are going to give very much 
better service. 

Investigations in regard to fence wire have shown that wire fenc- 
ing is not only made of inferior material, but that in many cases the 
galvanizing is put on very thin. Some of the manufacturers have 
already improved their products in these respects as a result of this 
work. 

The corrosion experiments have been extended to the use of paints 
in the protection of structures of iron and steel, and as a result of 
these paint experiments the entire science of protective paints has 
been placed on a firmer foundation. It is now possible to design 
and specify a protective paint which will not only cover the metal, 
but will act as a rust inhibitor. It has been shown that the life of 
■wire fencing can be prolonged by painting it, at an expense of about 
1 cent per rod. 

OIL-CEMENT CONCRETE. 

The Office has conducted important investigative work during the 
past year in the development of oil-cement concrete. Portland- 
cement concrete is rapidly becoming a universal building material. 
The principal objection to the present use of cement concrete is that 
it is extremely porous and absorbs water. It has been found 
during the laboratory investigations that it is possible to mingle 
mineral oils 'with concrete while it is still wet and before it is laid or 
molded in the forms, so that the material may thus be rendered 
waterproof. Several pieces of road surface have already been 
improved by oil-cement concrete. In addition to this, a bridge 
surface has been constructed of this material in New Jersey. Up 
to the present time these surfaces are giving entire satisfaction. 
Oil-cement concrete is now being given a practical application on a 
series of new vaults at the United States Treasury. From the 
results already obtained, the experiments indicate that it would be 
practicable to use this material for floors, cellars, foundation walls, 
tanks, silos, manure pits, and similar construction, where strength, 
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Solidity, and waterproof qualities are required. Varying amounts 
of oil have been us^ in these experiments, the best results having 
been obtained when the amount of oil represents about 10 to 15 per 
cent of the weight of the cement used. The project is yet in an 
experimental stage and the results obtained should not he considered 
conclusive. 


THS HAHDIIHO OF PEBISEABIE FRODITCTS. 


It win be observed that more and more attention is being directed 
to the study of the handling of perishable products, that waste may 
be lowered and quality and condition improved. Such investiga- 
tions as have been conducted in California on the handling of citrus 
fruits and table grapes; in Ceorgia on the handling of peaches; the 
handling of poultry and eggs, oysters, com, wheat, flaxseed, milk, 
codfish, sweet ciders, etc., indicate the breadth of the work now in 
progress. The results already obtained show the great value and 
importance of such studies in the conservation of our finished prod- 
ucts — the most valuable asset of any people. 


The foregoing is a brief account of what the Department has been 
doing during the past year to help farmers through research and 
demonstration. We have been diligent to contribute toward heavier 
crops, owing to high prices for the necessities of life, and we feel 
justified in thinking that our efforts and those of the scientists of 
the States are telling in the grand totals set forth. The day’s work 
on the farm is accomplishing more, and the acre is yielding more. 
During the past year much attention has been given to demonstra- 
tion in the field of what is known to advanced students, that men of 
limited means and circumscribed conditions might learn by object 
lesson better methods and thereby mcrease their incomes and also 
contribute to the magnitude of our crops. 

Science that is not applied is dead. 


Respectfully submitted. 


Washington, D. C., 

Nwemier SS, 1910, 


James Wilson, 
Secretory of Agriculture. 



THE MANAGEMENT OF SECOND-GROWTH SPROUT 
FORESTS. 

By Henry S. Graves, Forester. 

INTRODUCTION. 

In the better-settled portions of the Northeast the virgin forests 
have practically all been cut olf or destroyed by fire and the forests 
are to-day composed of relatively young trees. In some instances, 
near the older communities, several successive crops of timber have 
been cut. The term “ second growth ” is broadly applied to all such 
young stands, whether they are the first generation after the removal 
of the original forest or a subsequent one. 

In the eastern hardwood region the trees composing the second 
growth are very largely sprouts whieh have sprung up from the 
stumps of the old trees. (PI. I, fig. 1.) This is particularly true in 
the Northeast. In the South the reproduction of hardwoods by seed 
is more vigorous than in the North, and generally there is a corre- 
spondingly larger proportion of trees of seedling origin in the second- 
growth stands. 

In some sections the forests are made up of stands in which the 
trees are of nearly the same age. This gives to the forests a regular 
or uniform character, and is notably the case where the forests have 
been cut clear or where clearings have been made by fire, as in parts 
of southern New England, southern New York, and northern New 
Jersey. Where there is a market for fuel for domestic use the method 
of clear cutting has been used, and the stands following these clear- 
ings are relatively of an even age throughout. 

In other instances the custom has been to cut individual trees or 
small groups of trees here and there as needed to meet the special 
requirements of the market or a special local use. This method of 
cutting has resulted in stands which are very irregular in growth, 
with trees of different ages and of various heights, all mixed together 
in the same stand. 

Usually the second-growth woodlands have been handled without 
any definite system and without any care as to what the character of 
the succeeding forest crop may be. In a great many instances re- 
peated fires have been allowed to run through these stands, killing 
many trees and reducing the density of the woods. Continued abuse 
of the forests by fire and by wrong methods of cutting have greatly 
cut down their productiveness. The proportion of good species has 
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been lessened; there are not as many trees per acre as there should be; 
in large part the trees are of poor form, with a consequent low-grade 
product; and the rate of growth is much less than it would be if 
forestry had been practiced. When the same abusive treatment is 
applied to a pine or other coniferous forest it is soon destroyed. 
There are hundreds of acres of pine land in southern New Jersey 
which have been handled in this way and which are now scarcely 
better than barren wastes. The wonderful recuperative power of 
hardwoods and their capacity to send up sprouts after cutting, and 
in many cases after burning, have maintained a succession of tree 
crops, though under abuse there is with each succeeding generation a 
steadily poorer quality and lower intrinsic value. All this may be 
remedied by protection from fire and by intelligent care in cutting. 

In the eastern hardwood forests there are nearly always a number 
of species in mixture, except in certain soils or situations where prac- 
tically only one or two species can grow. Most of the hardwoods 
sprout readily, though there is a great difference in the vigor of 
sprouting, in the age of best sprouting power, and in behavior in 
different soils and situations. 

In the handling of a given forest stand, or piece of woodland, the 
peculiar requirements of each one of the component kinds of trees 
that make up the stand must be considered, and any improvement 
measures must conform to these requirements. The limits of this 
article prevent the setting forth of details which will apply to all the 
various conditions that obtain in the hardwood regions of the country, 
yet certain broad principles of handling second-growUi hardwoods 
may be considered, subject to modification in accordance with the 
needs of local conditions. 

SIMPLE COPPICE OB SPBOUT SYSTEM. 

When there is a market for all forest products — fuel, as well as 
lumber, ties, poles, and posts — ^tfae simplest method of forestry in 
second-growth hardwood stands is to cut clear and to secure the new 
growth by sprouts from the stump. This is called the simple coppice 
or sprout system. For many years it has been used in a rough, hap- 
hazard way by the farmers of the hardwood region of the Northeast. 
Ctmspicuous illustrations of its use are found in southern New Eng- 
land, in southern New York, and in northern New Jersey. Formerly 
many iron mines were operated in this region, and consequently there 
was a draoand for charcoal. The hardwood forests were cleared off, 
and the stands which took their place were again cleared off as soon 
as large mough for use, reproduction taking place by sprouts. As the 
p^mlatitm inireased, demand for fuel sunned that for charcoal, 
after the mines were closed, so that in many sections it is still the 
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custom to clear off the wood at intervals of from twenty-five to forty 
years. 

Sprout reproduction is a very easy system to practice, for there is 
no skill to be exercised in selecting trees for cutting, and reproduction 
takes place promptly and abundantly by natural means and without 
expense. There are, however, certain principles governing sprout 
reproduction which must be observed in the continued practice of the 
system. If these are ignored the forests will deteriorate and their 
productiveness will steadily diminish. Exactly this has happened in 
New England. No attention has been paid to the condition of the 
forest after it was cut, to the season of cutting, pr to the manner 
of trimming the stumps. Fires have run through the woods re- 
peatedly, have injured the trees, and have reduced their vitality and 
sprouting vigor. The result has been that many stumps fail to sprout, 
the restocking by good species is reduced, and the growth and final 
yield are greatly diminished. 

THE PEOPES AOE FOR CCTTING. 

Every tree has an age when it sprouts most vigorously, though this 
period varies with different species and under different soil condi- 
tions. But always it occurs in early life and ordinarily under 25 
years. There is also a maximum age limit of sprouting; that is, 
an age after which the power to reproduce by sprouts is lost. In 
individual cases this may be at more than one hundred years, and it 
is later with trees that have grown from the seed than from trees 
that have originated from sprouts. There is a point in the life of a 
stand of sprouts when certain individuals become defective and 
weakened and reach the limit of their power to send up ^vigorous 
shoots. If a stand is cut after this point is reached — usually from 
25 to 40 years of age — some stumps fail to sprout, and reproduction 
by this means is incomplete. Therefore in the management of a 
forest under the simple sprout system it must be cut young enough to 
insure sprouting from practically all stumps, and the cutting should 
take place as near the age of greatest sprouting vigor as practicable. 
In Europe oak coppice is often cut at an age of from 10 to 15 years. 
Experiments have shown that oak at this age sprouts most vigorously 
and consistently, and that the sprout system of regular cropping can 
be maintained more successfully and with less work of replacement 
and fewer failures than when there is a longer interval. In some 
cases the trees are allowed to grow to be 25 or 30 years old, but gen- 
erally where larger timber is required the system is modified so that 
it becomes in effect another method. 

In this country, however, the market for small stuff is seldom good 
enough to warrant the cutting of trees less than 25 years old, though 
in some places there is a market for small material at brickyards and 
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limekilns and for domestic fuel. More often it does not pay to cut 
the stand until at least ties and poles can be obtained from the largest 
trees. This means a cutting age of 40 years or more. At this age, 
however, results from the simple coppice method are uncertain, since 
reproduction from many of the stumps is likely to fail. 

WHES AMO HOW TO CUT. 

Every important consideration demands that the trees should be 
cut during the season of vegetative rest, or “ when the sap is down.” 
In general, in the climate of New England any time from September 
15 to April 1 is favorable. Cutting in April results in good repro- 
duction, but at this time there is danger of injury to the stumps by 
peeling of the bark and by bruising in removing the wood. 

The best sprout reproduction is obtained by cutting low, smooth 
stumps. Where the time between tree crops is very short, as in 
Europe, the manner of surfacing the stump is even of greater im- 
portance than it is under the conditions in this country. The Euro- 
pean forester takes care that a smooth cut is made on a slant, to shed 
the water, since a ragged or cup-shaped surface tends to hold water 
and hasten decay. The stumps are so small that they are rapidly 
covered over by the new growth, and if they are cut properly they are 
covered before decay sets in. With larger trees, such as are cut in 
this country, often it is not possible for the new growth to cover the 
whole stump; but low stumps mean vigorous sprouting, little hin- 
drance to individual development of the sprouts, and much less danger 
from decay than is apt to occur after careless cutting. 

It is important to remove the wood from the clearing as soon as 
possible. WTiere the wood is piled and left in place for a season, 
there are inevitably a good many stumps which are covered by the 
stacks, and thereby prevented from sprouting. Moreover, when the 
wood is taken, it is usually done by driving through with a team and 
heavy wagon, by which large numbers of 1-year sprouts are broken 
off and otherwise damaged. 

One of the serious problems in this country is the disposal of the 
brush. Ordinarily, the fanner throws the brush in windrows about 30 
feet apart. They actually cover about 25 per cent of the whole area cut 
over. These piles cover a large number of stumps and either prevent 
them from sprouting or cripple the sprouts enough to make them 
useless. (PI. I, fig. 2.) The best way to dispose of the brush is to 
bum it in small piles, or else to cut up the tops thoroughly and scatter 
them over the ground. 

EEtPIIfO THE TUX SSOWTH DEHSfc 

If the stand is in a healthy condition when it is cut, the stumps 
sprout vigorously and a fully stocked stand is the result. It often 
happens, however, that certain stumps fail to sprout, or through pre- 
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Plate I. 





PiQ_ -1^ ^ Group of Young Sprouts before Thinning. Fig. 2. — The Same Group of Young Sprouts after Thinning. 
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Plate II, 
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vious abuse thestumps are too far apart. Sometimes stock creeps 
in by natural seeding. But under tbe simple coppice method the 
stand is cut when the trees are young— not old enough to bear much 
seed. Therefore, any seeding that comes in is largely from neighbor- 
ing lots'containing old seed-bearing trees. 

In Europe, where the time between cfops is very short, natural 
seeding is never relied on to 611 gaps in the new growth and the open- 
ings are always 611ed in by artificial planting. There, when a sprout 
stand is cleared, it is closely examined with reference to the condition 
and vigor of the trees. Spots where there are no stumps and where 
stiunps are likely to fail are marked to be filled. In oak coppice, for 
example, it is customary to plant in spaces as small as 15 feet square, 
using oak transplants which have stood two years in the nursery. 
Ordinarily these are cut back when planted ; that is, the seedling is 
planted and then cut off at the ground. It throws up a vigorous 
sprout and grows up with the remainder of the stand. Such a plan 
naturally presupposes a regular organization, with a nursery, and 
with men in charge of the property who are trained in forest work. 

In this country owners of sprout forests cut a lot here and there 
as the trees cwne to marketable size. In Europe, a definite system 
of locating the annual cuttings is extensively used in the management 
of communal and government fcwests, because under this system the 
forests can be so organized that an approximately equal yield is se- 
cured each year, l^is is accomplished by dividing the forest into as 
many lots as there are years allotted to growth between cuttings, so 
that, if the trees are to grow twwity years, there will then be twenty 
divisions, oob of which is cut each year. After the work has been in 
operation through one series of annual cuttings there are 20 ages 
represented, and one lot is coming to the cutting age each year. 
If soil' and situation are uniformly favorable over the whole forest, 
these lots are made about equal in size. If there are different types 
of land, with different qualities of soil and hence with different yield 
capacities, the lots are made somewhat larger on the poor soil than 
on the good soil, so that the actual yield in material will be about 
the same each year. 

HOtOINO OVER RESEKVE TREES. 

A modificatum of the simple coppice method is to clear cut, except 
for a certain hnmfaa of selec^d individuals left scattered over the 
area to remain during a second rotation' or growing period between 
the regular Take, for example, a stand of oak, chestnut, 

hickory, and sprouts 25 years cdd. Certain strai^t, thrifty 
trees are nwrfeedl to be left and the remainder are cut dear, as in 
the simple ^rout msitiiodk At the end of the next growing period, 
l-i-T«W5-*T»r two— 11 
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the main stand will be composed of 25-year-old sprouts, while the 
scattered individuals reserved from the first cutting are 50 years old. 
The purpose of this system is to use the land chiefly for the produc- 
tion of small wood and at the same time to obtain a certain amount 
of large timber. While periods between cuttings are short and 
returns are frequent, there is secured a measure of the higher and 
more valuable grades of timber. 

To insure leaving the right trees, the man in charge, when the 
stand is ready to cut, goes through and marks the trees to be reserved. 
He aims to leave, regularly distributed over the area, as many trees 
as possible without interfering with the reproduction from the 
stumps of those cut. As sprouts do not thrive under the shade of 
other trees, there must be no semblance of a leaf canopy made by the 
reserves, but the individuals must be scattered. The number left 
depends on the shade-enduring qualities of the sprouts, which neces- 
sarily varies with different species and under different conditions. 
Further, the number of reserve trees varies with the age at which 
the sprouts are cut. If twenty-five years is the cutting cycle, more 
reserves can be left than with a forty-year rotation, because trees 
at the lesser age have a much smaller spread of crown. As a general 
rule, the number of reserves varies from twenty to forty to the acre. 

The trees chosen for reserves are well-formed, dominant trees, 
with a moderate crown development. They must be sound, thrifty, 
and wind-firm. Trees standing singly are better than those growing 
in clumps, though it is often necessary to leave some of the latter 
class. 

Under this system the money returns are greater than under tlie 
simple sprout system, though the total amount of wood produced 
would not differ materially in cubic volume. The volume of sprout 
growth would be somewhat less because of the space occupied by 
the reserve trees and because of the retarding of the growth of the 
shoots that are affected by the shade of the older trees. It is prob- 
able, however, that the loss of growth of the sprouts would be fully 
counterbalanced by the yield of the reserves in cubic volume, and 
more than equaled in value. The reserve trees are isolated, and there- 
fore receive full light and put on a maximum diameter growth. 
They produce in 50 years what it would take sixty or more years 
to secure in a closed stand. The increased returns would be not less 
than $25 per acre. 

SPROUTS AND STANDARDS. 

The principles of the system of sprouts and rraerve trees may be 
carried still further to include the reservation of scattered tre^ to 
grow to an advanced age or practically to maturity— or standard 
rize— for the production of high-class material In this case the 
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age of the reserved standards will be several times that of the cutting 
age of the sprouts or coppice. 

This is a system long in vogue in Europe and now practiced there 
very extensively, especially on private and communal forests. As yet 
the method has not been used systematically in this country, but it 
will undoubtedly be used as soon as there is a ready market for the 
small-sized product of sprout growth cut after a short growing 
period. The description here given necessarily applies to the prac- 
tice in Europe. 

This system is most readily understood by following its develop- 
ment from the simple coppice. Suppose that there is a simple cop- 
pice managed on the basis of a 20-}'ear growth, and it is decided to 
hold over reserves which will be allowed to reach an age of 100 years. 
When the sprouts are cut a certain number of reserves are selected 
from among the best trees in the stand. Seedling trees are used if 
they occur; otherwise the best sprouts are used. If there are likely 
to be no seedlings in the young growth some are established by 
planting. Twenty years later, at the time the coppice is again cut, 
new reserves are selected among the best trees, preferably seedling 
trees of the 20-year-old wood. After cutting there will then be 
reserves 20 and 40 years old. After the following 20 years the 
oldest reserves are 60 years, the next 40 years old ; and then some 20- 
year-old reserves are chosen as before. This process is continued 
until the first reserves reach the final age designed for them ; in this 
case, there will then be on the ground reserves of 100, 80, 60, and 40 
years old, in addition to the 20-year stand composed of sprouts and 
such seedlings as were established at the last cutting. The oldest 
reserves are then cut and seedlings established in their places. 

There is no rule regarding the number of reserves. Sometimes, in 
European practice, the main stress is laid on the coppice production 
and only a few reserves are held over at each cutting. In this case 
the production of sprouts w’ould be but little interfered with. In 
other cases the main stress is on the overwood, or older reserve trees. 
The ^stem then approaches the selection system, by which certain 
trees are set apart for the production of special material, combined 
with the production of a coppice crop. 

The number of reserves will progressively become less with in- 
crease in their age. Theoretically, it is designed to have all classes 
of reserves occupy equal areas, and enough reserves are held over in 
the beginning to allow for loss through accident and for thinnings. 
For instance, when a cutting of the old reserves is made the spaces 
they formerly occupied are filled with seedlings by planting. The 
younger reserves are inspected carefully and thinnings are made 
when desirable, so as to benefit the best reserve trees and to maintain 
the area occupied by each age class at about the normal. 
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The species used as reserves are those which have a relatively light 
foliage, such as oak and ad>. The underwood is best composed of 
comparatively tolerant or shade-enduring species, such as (in 
Europe) alder, hornbeam, beech, elm, and maple. 

The reserves remain in crowded stand only during the life of the 
sprouts, and consequently have only a comparatively short st^ 
cleared of branches. Since they stand isolated for most of their life, 
they develop broad-spreading crowns. The diameter growth is at 
a maximum, and they produce one or two very large logs. 

RANDUNQ OLOEB SPROUT STANDS. 

In most hardwood forests the simple coppice system with a short 
growing period is not practicable, because of the lack of market for 
small material. The period is then extended until the trees, or a 
portion of them, are large enough for piles, poles, ties, or lumber. 
The age of cutting in this case is considerably greater than the 
period of best sprouting capacity. Therefore, reproduction by 
sprouts alone can not be relied upon, and must be supplemented by 
establishing many seedlings, either by natural seeding or by planting. 
The production of the pole class of timber and the reproduction of 
the stand partly by sprouts and partly by seed demands a special 
treatment. This is the method by which most of the woodlands in 
southern New England are treated; there, however, it is practiced 
without design and with a poor degree of success from the standpoint 
of forest production. It is customary to cut the forest clear when 
a profitable sale can be made. The large trees are used for lumber 
or ties, the straight trees for poles, piles, and posts; the small, de- 
fective, and crooked trees, and the tops are used for cordwood. 

The trees are cut when from 40 to 80 years old. Some of the 
stiunps sprout vigorously, some throw up weak shoots, and some do 
not sprout at all. It usually happens that a stand of second-growth 
hardwoods over 40 years old does not have a complete leaf canopy. 
This is especially true of stands originating largely from sprouts. 
The small scattered breaks in the canopy admit light, heat, and a 
free circulation of air to the soil. As a result, there may be started 
some advance reproduction from the seed. If this advance reproduc- 
tion is plentiful at the time of cutting, and there are no fires to 
destroy it, the reproduction by sprouts will be largely supplemented 
by seedlings. In this way, many hardwood stands, which are cut 
at an age when sprout reproduction is uncertain, are followed by 
surprisingly good second growth. U|ually, however, fires run over 
the ground at frequent intervals, or cattle are allowed to graze 
through the woods, and at the time of cutting diere are very few 
seedlings w none at all, so that the succeeding stand is composed 
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dliefly of the shoota from such stumps as may retain their sprouting 
capacity. There are wide gaps between the clumps of sprouts, and 
the stand is inferior in form, quality, and yield to the previous one. 
Continuance of such treatment results in steady deterioration of the 
forest. 

The poor results of this careless and haphazard way of treating 
second-growth stands are avoided by removing the trees in two or 
more successive cuttings. The aim of the method is to secure an 
advance reproduction of seedlings wherever there is a possibility that 
sprout reproduction will not be complete. This is accomplished by 
making a thinning sufficient to open the canopy for natural repro- 
duction. When the seedlings have become established the rest of 
the timber is removed in one or more operations. 

The selection of the trees in this method of cutting depends 
primarily on how far sprout reproduction can be depended upon. If 
there is uncertainty as to the sprouting of most of the stumps, the 
effort should be to get a fairly general distribution of seed over 
the whole area. Thus, in the case of a mixed stand of oak and 
hickory from 50 to 60 years old, the period of most vigorous sprout- 
ing has long since been passed, and it is difficult to tell which trees 
will and which will not sprout. In making the first thinning the 
following principles are followed : 

(1) The thinning removes about 40 per cent of the volume of the 
stand. 

(2) The cutting takes the suppressed and defective trees and 
those with large spreading crowns, especially any overgrown indi- 
viduals which are markedly older than the main crop. 

(3) In choosing between two trees, the least vigorous is cut, for 
the other will bear most seed, will be most likely to sprout after cut- 
ting, and will grow most rapidly before the final cutting. 

(4) In case of clumps of trees, which have originated from sprouts, 
only defective and suppressed trees are taken. The dominant thrifty 
trees in a clump are treated as one tree. If, on account of defect, 
one or more large dominant trees in a clump must be cut, the entire 
clump should be removed. If there is not space for a healthy de- 
velopment of sprouts, the opening should be enlarged so as to secure 
straight and vigorous sprouts. 

(5) All scattered individuals of undesired species are removed. 
Such sprouts as appear will be checked by the shade of the remaining 
trees. 

(6) If there are good groups of advance seedling or sprout repro- 
duction, the trees which are shading them should be cut, and in get- 
ting out the wood the groups should be carefully protected. 

(7) If for any reason cutting takes healthy, dominant trees 
whiiffi are likely to sprout, the development of the sprouts is guaran- 



teed by makuig an adequate opening in the canopy, even cutting thb 
nei^boring tre^ if necessary. 

As soon as there is a sufficient amount of seedling reproduction 
to supplement fully the sprout reproduction, the remainder of the 
stand is cut clear. 

In many hardwood forests of the Northeast there is a mixture of 
chestnut which sprouts vigorously even when the trees are 60 or 80 
years old. Chestnut grows very rapidly and usually has the largest 
yield of ties, poles, and lumber. The best results are obtained in 
applying the system above described when the first thinning is con- 
fined chiefly to species which are less likely to sprout, like oak and 
hickory. It often happens that the chestnut occurs more or less in 
groups of from 5 to 10 clumps together, though individual clumps and 
trees occur scattered among the other species. The chestnut should be 
cut no more than is absolutely necessary at the first cutting, on the 
same principle as in an oak stand — that the individuals most likely to 
sprout well are left until the final cutting; though it may happen that 
an owner may wish to cut the chestnut, or a part of it, as the first cut- 
ting. In that event whole clumps should be cut and not individuals 
from a clump, and in all cases openings should be made large enough 
for good sprout development. The presence of young chestnut 
sprouts here and there in the stand will necessitate care in taking out 
the wood at the second cutting, in order not to injure them. The 
average second-growth stand of hardwoods 50 years old in New 
England yields about 30 cords per acre. The first cutting removes 
from 8 to 12 cords. 

The final cutting may be made after an interval of from 5 to 10 
years. Ordinarily the final cutting is a clearing. This is the best 
plan, for if there were more than one operation in the final cutting 
there would be a great deal of damage to the sprouts when the larger 
trees are felled and removed. In many cases, however, it may be 
desirable to leave scattered reserves to remain during a second period 
of growth. 

In making the first cutting the cost of cutting and piling the wood 
is about 10 cents per cord more than if the stand were cleared. The 
cost of removing the wood is also increased about 10 per cent. The 
cost of marking is about 5 cents per cord. The total added cost of 
the method over that of the old method of general clearing, including 
the burning of the brush, is about 35 or 40 cents per cord for the 
wood taken in the first cut. 

IMFBOVKMENT CTTTIMOS, 

Improvement cuttings are those made in immature stands to im- 
prove their character and growtL Their specific objects are: To 
secure brtter kinds of trees in the composition of the stand, to im- 
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prove the form of the trees, to accelerate the growth of the trees, and 
to increase the yield and value of the final product Ordinarily, 
improvement thinnings are not made under the simple coppice system 
when that is used with the short rotation. When, however, the trees 
are allowed to reach an age of from 25 to 50 years, it is very ad- 
vantageous to make one or more improvement thinnings. Such thin- 
nings are practicable where there is a good market for cordwood. 
Inasmuch as the thinnings remove dead, dying, crowded, and other- 
wise low-grade material, they are an actual expense unless this ma- 
terial can be disposed of by sale, or for home use. Under present 
conditions, therefore, improvement thinnings in second-growth sprout 
forests are confined largely to farm woodlots and to localities near 
thickly-populated communities. In some cases they are made in 
young stands. 

In nearly every young stand there are considerable numbers of 
individuals of poor species and poor form which are taller than the 
surrounding trees ; if allowed to stand they interfere with or actually 
kill those of higher prospective value. If the trees are to stand until 
old enough to produce poles, ties, and lumber, it is very desirable to 
cut out these stragglers. The cutting is best made when the stand is 
young — less than 10 to 15 years old. The stragglers have not had a 
chance to do any appreciable damage; the openings made in the 
cutting are quickly closed by the spreading of the crowns, and the 
work is most easily and cheaply done at that period. These early 
cuttings are designed merely to remove undesirable individuals. 

Thinnings are also made to reduce the density of the stand. The 
stumps send up sprouts in great numbers, and as these sprouts de- 
velop there is not only a competition between groups of sprouts from 
different stumps, but a fierce struggle between the sprouts in each 
group. The object of thinnings is to assist nature and to give the 
advantage in the struggle to the most promising trees. The best trees 
are given just the right amount of light and growing space to develop 
a good form and to grow at a maximum rate. The result is that the 
individual trees grow more rapidly than otherwise. Not only is it 
possible to bring a stand to merchantable condition 10 years sooner 
than if it were not thinned, but the aggregate yield is greater than 
without thinnings, and the quality of the product, and hence its 
value, is increased. 

Usually sprout stands are thinned first when from 25 to 30 years 
of age. The reason why they are usually not thinned earlier is 
because most owners do not wish to thin until the wood is large enough 
to pay for the cutting. Of course, it is often not possible to make 
a thinning pay expenses at 30 years of age when there is not a good 
market for ewdwood. But it is very desirable to make the thinning 
by that time if possible. When a man can do his own work, or when 
one of the regular hands on the place can do it when other work 
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age. (PI. n, figs. 1 and 2.) The advantages of an earty «hiniu^ to 

sprout stands are these: The excessive natural crowding is avoided, 
the trees are allowed to develop straight stems, the energy of the 
root systems is concentrated on a few trees, and the trees have suffi- 
cient light and space for rapid growth. 

In making such an early thinning there are chosen to remain stand- 
ing from two to five of the best sprouts on the stumps and the r^ 
are cut. The ones selected are the largest, straightest, and soundest 
individuals. The cutter keeps in mind also the relative position of 
their crowns. So far as possible he leaves s ^mmetrical clump whose 
crowns will not only close together but wiU also soon meet those of the 
neighboring clumps and form a ewnplete crown canopy over the 
ground. As a rule this operation does not yield any useful material. 

When an unthinned stand has reached the age of from 26 to 30 
years many of the sprouts have been killed in the natural struggle 
for space. One finds at that time that the strongest trees have taken 
their place as the leaders, with larger crowns and larger diameters 
than the others. There are other trees nearly as tall as the leading 
trees but with shorter and narrower crowns, and they are obviously 
dropping behind in the struggle; stUl others are much shorter, with 
crowns touching the lower parts of those of the leaders; and finally, 
thoroughly suppressed, dying, and dead trees are scattered throughout 
the stand. 

The aim in thinning is first to take out all the dying and dead 
material that can be used. The next object is to aid the growth and 
development of the best trees in the stand. In making a thinning 
one studies primarily the crowns of the trees. One does not con- 
sider the number of trees per acre or the distance between the stems. 
The idea is to give the sound, thrifty leaders the right amount of 
crown space for their best development. Therefore one looks to tha 
leaders and thins out those poorly developed trees which are crowd- 
ing them. The general rule is never to cut a tree of desirable species, 
no matter how small, which is sound and doing no harm. The thin- 
ning removes dead, dying, unsound trees, and those which are crowd- 
ing and interfering with the development of those of better promise, 
^metimes a leading tree may be of poor species, unsound, or of 
poor form. It may then be better to cut it out and allow some of tha 
surrounding trees of intermediate development to grow up and take 
its place. 

The thinnin g results in making small breaks in the canopy, which 
will close together in about five years. Ordinarily about frmn 18 
to 20 per cent of the volume of the stand is cut. The best results are 
obtaiimd if the thinning is repeated at intervals of from five to mgfat 
aadl the stand is ready for repioducticm. 
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By W J McGee, 

flott Water Exfiert, Bureau of Sottt. 

IMPORTANCE OF WATER IN THE SOIL. 

The wealth and power of any country spring chiefly from the 
soil. In nature the soil sustains a flora and the flora sustains a fauna ; 
and the plants and animals of the land depend for their living on the 
products of reactions going forward in the natural laboratory within 
the soil. Man derives food and clothing from the plants and ani- 
mals sustained by soil, and with growth of knowledge and power he 
modifies the flora and fauna and finally improves the soil at will; 
and it is in this reconstruction of the face of nature for human wel- 
fare that humanity most fully comes into its own. 

The experience of the farm in every country and age has shown 
that the fruitfulness of soil depends on adequate water supply; no 
water, no crops, no animals, no human life— indeed, no soil. The 
experience of recent years in this country, especiaUy in the arid 
regions where water is measured, has shown that there is a direct re- 
lation between the quantity of water supplied to the soil and the 
quantity of crop yielded by the soil ; and inquiry into the relations 
between water supply and yield has thrown light on the properties of 
soils. 

CONSTITUTION OP SOIL. 

Soil is of three parts — one solid, another fluid, and the third 
gaseous. The solid part consists of mineral and organic matter in 
fragmentary or granular condition ; it forms the stable body of the 
soil The fluid part is a solutimi consisting of water carrying mineral 
and organic matter; it forms the circulatory medium of soil and 
plants. The gaseous part consists of air (nitrogen and oxygen) 
mixed with aqueous vapor, carbon dioxide, hydrogen dioxide, etc.; it 
permeates the body of the soil, moving with the movement of the cir- 
culatory fluid, changes in temperature and barometric pressure, etc. 
The three parts are conveniently known as soil body, soil fluid, and 
soil gas. 

The soil of a country forms a unit or entity hardly less complete 
and diidiniA titan the flora or the fauna. It differs fnra these in that 
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it is suborganic rather than definitely organized, and in that it com- 
monly contains a larger proportion of mineral matter ; yet it resembles 
them in that it has its own modes of action and self-perpetuation, and 
in that it functions in accordance with its own special properties. Its 
internal action or functioning goes forward chiefly through tiw 
agency of its fluid and gaseous parts. In the absence of its circula- 
tory medium it soon becomes inert or dead, losing its suborganic 
character; in the presence of soil fluid it is constantly vitalized. Its 
reactions are largely connected with the growth and decay of the 
organisms it sustains, so that its functioning is correlative with that 
of the flora and fauna. Much of the spbstance of plants is taken 
directly, and that of animals indirectly, from the soil, and soil grows 
largely through the return of substances from plants and animals in 
more highly differentiated or richer form; and the chief source of 
vital energy in soil (expressed by its own functioning and measured 
by its fertility) is derived from the growth and decay of plants and 
animals. Thus, potash and nitrates are elaborated and concentrated 
by plants and phosphates by animals and returned to the soil, which 
is thereby enriched and rendered more effective in sustaining both 
plants and animals. During the ages the organisms and soil have 
interacted, and in a broad way the organisms have produced the soil 
which sustains them. 

While the interdependence of soil and organisms extends to all the 
materials and powers of both, it operates chiefly through the pe- 
culiarly potent substance H,0 or water, of which large quantities 
exist in the soil and pass thence into the plants and animals; and 
the vital energy of organisms, like that of soil, is maintained largely 
by the circulation of their fluid portions, which consist chiefly of 
water. In most animal genera the circulation is fairly uniform 
throughout life; among most kinds of plants it varies widely with 
the season; while in soil the circulation depends largely on climate 
and season, especially as these are related to plant growth. Other 
things equal, the internal work or functioning of soil is determined 
by its capacity for conserving water and conveying it to growing 
plants. 

THE SOIL FLUID. 

The fresh water entering soil is derived from rain (or melting 
snow) either directly or through overflow or underflow by irriga- 
tion or otherwise. TTie water within the soil may be or may not be 
efficient in circulation (or in soil functioning) according to its quan- 
tity in relation to the soil texture; for with its quantity its conditi<Hi 
may be said to vary from (1) static to (2) dynamic; i. e., it may be 
eitW inert or active. 
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The full capacity of a given soil for water ranges with its texture 
or porosity from some 30 per cent to over 50 per cent of its volume.^ 
This may be denoted the water of saturation ; it completely fills,the 
interstices among the soil grains, displacing the soil gas, and ordi- 
narily moves hydrostatically under the impulse of gravitation; it 
impedes or prevents normal functioning of the soil, and remains in 
a virtually static condition until the excess is removed by drainage 
or otherwise. 

The water required to form soil fluid (or to furnish the optimum 
soil moisture) ranges with the texture of the soil body from say 10 
per cent for sand to 40 per cent for fine clay and much more for 
muck. The quantity suffices to form a film surrounding each soil 
grain in such manner as to permit capillarity to act throughout the 
mass and yet leave space for air (or soil gas) within the interstices. 
Through surface tension these films tend to flocculate the finer soil 
particles, and promote physical and chemical action both within the 
soil grains and between the soil gas and the soil body ; apparently the 
films are the chief means of interchange between inorganic soil matter 
and growing or decaying organic matter; and though subject to 
gravitation, the water forming them moves mainly through capil- 
larity under stresses acting dynamically in the normal functioning 
of the soil. Probably the energy of internal action within the soil 
fluid increases with the thinning of the films (i. e., with the diminu- 
tion of the water) from the point of subsaturation at which capil- 
larity begins to the indefinite point at which capillary contact is in- 
terrupted and the moisture becomes hygroscopic ; so that functioning 
is most vigorous in a moist but drying soil. 

While the aggregate quantity of soil fluid varies widely with dif- 
ferent soils of varying texture, the limiting points of subsaturation 
and interrupted capillarity vary in a measurably corresponding way ; 
so that an approximate estimate may be made of the soil fluid 
available for plant growth in average soil. The basis of estimate 
may be the 4 feet of soil and subsoil throughout which capillarity 
operates freely;’ for while ordinary annual crop plants root within 
the first foot from the surface, the underlying 3 feet of subsoil forms 
a reservoir whence they derive much of the moisture required for 
their growth. Now, the mean moisture of average soil when in 
good condition approaches 25 per cent, while the mean moisture 

> SUehtn compated the porositr of aggregatiooB of sphoroldal grains to range from 25.95 
per cent to 47.64 per cent of the aggregate volume : The Motions of Underground Waters, 
Water Supply and IrrlgaHon Papers of U. S. Geological Survey, No. 67, 1902, p. 20. King 
eoaputed the porosity of soils to range from 84.91 per cent In coarse sand to 62.94 per 
cent In finest clay : Physics of Agriculture, 4tb ed. 19S7, p. 124. . ^ ^ 

•King found that capillary lifting of water through fine sand diminished from 2.37 
pounds pec day at 1 foot to 0.91 pound at 4 feet, the diminution being less with day iMm : 
Prtndplea and Conditions of the Movements of Gronnd WaUr. Nineteenth Ann. Kept 
D. 8. Oeologictl Survey, 1899, Part II, p. 85. 
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'when plant growth ceases by reason oi exhaustion of the soil fluid 
is probably less dian 10 per cent;' and the difference measures the 
store of water additional to the current rainfall, on which the plants 
may draw. This difference (15 per cent of 4 feet, or 7.2 acre-inches=: 
816 tons per acre) may be denoted the effective soil fluid of average 
soil. 

SOllrPLANT CIRCDIATION. 

While the soil fluid moves (descending with rain, ascending with 
surface evaporation, and shifting with changes in temperature and 
barometric pressure) largely by capillarity, the leading force con- 
trolling its movement is that of growing plants; the soil fluid sup- 
plied by rains or irrigation or taken from the subsoil store lodges 
in the soil-grain films until it is drawn into the plant through root 
hairs or other structures, forced through the tissues by osmotic 
stress and surface tension, and finally evaporated through stomata 
or other structures. On returning to the air it lowers somewhat the 
local atmospheric vapor tension, and so balances the conditions on 
which circulation depends. 

The rate of soil-plant circulation and the quantity of water pass- 
ing through soil and plants during the growing season are indicated 
by the exhalation from growing plants. A grass plant will in the 
course of a hot day exhale its own weight of water, and a young leaf 
of wheat or rye exposed to the sun may even exhale its own weigbt in 
an hour. Experiments summarized by Storer indicate that “ more 
than 300 pounds of water pass through a plant, and are transpired 
from its leaves for every pound of dry matter fixed or assimilated by 
the plant.” * In Wisconsin King found the mean amount of water 
used by barley, oats, corn, clover, peas, and potatoes in producing a 
ton of dry matter ranged from 270 tons for com to 576 tons for clover, 
“ the average for the six crops being nearly 450 tons or 4 acre-inches 
per ton of dry matter.”* In Idaho Alex McPherson, director of 
experiment stations, undertook in 1906 to measure the water used 
on an experimental farm, and obtained the following ratios of water 
to crop: Alfalfa, 432.78 to 1; beans, 152.9 to 1; beets, 90.7 to 1; 
carrots, 77.18 to 1 ; com, of four varieties, 92. 9, 133.8, 189.5, and 176.8, 
or an average of 135.75 to 1; oats, 90.86 to 1; potatoes, 46.28 to 1; 
and wheat, 66 to 1.‘ The measurements were made only during 
May, June, July, and August, without allowance for accumulated 
ground water or natural subirrigation, and on the assumption “that 
the amount of water evaporated from a water-free surface, as ^own 

■Th* aean ef Klari 4«termln<tleiu of ooll noiotsre “ wImb cravtli !• bnn^ to a ' 
■taadotUI ” (PhTOtco of AfrieolUiw. op. on, p. 188) wu 10.9S per cent (or clover tad a.M 
per cent tor ■life. 

‘AfrkalMto la Some of Kt Belitloiit with CbemMrj, Tta ed., 1807, voL 1, 0 . U. 

'Op. eit, It, ltd. 

‘IfeM aaaoal Beport dnied T*ta Mto, Idebo, Apr. 4, IMS. 
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by the evaporating tanks, was equal to the evaporation from the 
soil, the seepage, and the amount actually used by the plants” — an 
assumption undoubtedly rendering the Sgures too low. The quan- 
tity of water used varies with the yield ; e. g., in McPherson’s test the 
yield of alfalfa was 7 tons per acre, equivalent to 3,030 tons, or 2.23 
acre-feet of water.' 

The maintenance of the soil-plant circulation required for crop 
production generally involves repeated additions of water during 
the growing season; for the effective soil fluid within 4 feet of the 
surface would at the observed rate of plant transpiration suffice for 
but a meager yield even if the entire quantity were utilized. In 
ordinary farming the water is not fully conserved and applied to 
plant growth, so that practically the 7.2 acre-inches of effective soil 
fluid would not suffice to produce a crop, or even permit any yield 
whatever from most types of soil; though under certain conditions 
water may be drawn from greater depths in the subsoil than 4 feet. 
If properly cultivated and watered, the average acre-foot of soil, 
weighing some 2,000 tons (including the contained water), retains 
efficiency for centuries ; but to be even moderately productive this soil 
must convey to the crop plants fully 1.5 acre-feet of water, or an 
amount equivalent to its own weight, during each growing season. 

To become effective in plant growth, water must enter the soil 
body, take up both mineral salts and organic substances in solution, 
and pass thence into the plants and on into the air; this is the normal 
course of soil-plant circulation; and the relative quantities of the 
solid and fluid parts of the soil involved in plant growth probably 
correspond fairly with the strength of the solution, or one to several 
hundred. Pending precise determinations it may be assumed that 
the strength of the solution forming the soil fluid, and the ratio 
of the solid and fluid parts required to maintain efficiency, are about 
equal and something like 1 to 1,000. 

RATIO OF CROP TO WATER SUPPLY. 

In nature the flora varies with the rainfall from sparsely distributed 
cacti and other desert plants to luxuriant forests ; and as lands are 
brought under cultivation the crop yields vary from place to place 
and from season to season with the rainfall or with the water sup- 
plied by irrigation. Generally throughout the United States the 
actual yield per unit of water is considerably less than the ratio of 
dry matter to water determined by plant exhalation. A fair to good 

* Goimiila&t aqatnlQiita InTolwd In tbn une of customary units for the measurement of 
tkatar at*; 

1 aaU«B<>i3a0.8T2 cubic InchesxO.lSSS cubic foot— 8.34 pounds. 

1 poimd— 3T.t8 caUc Inches— 0.12 gallon. 

I ton— 3,000 ponaOs— S3.04 cahk toet— 239.08 gallons. 

1 cnUc toot— 03,42 pounds— 7,480 gallons. 

1 acn-toot— 48,000 cubic toet— 1,809.0 tons— 820,047 gaUona. 
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crop frcan an acre (i. e., an acre-foot) of fertile soil supplied with 4 
acre-feet of water during the year may be put at a ton of grain and 
3 tons of stover and stubble, or 4 tons in ^ — equivalent to tjVv of 
the weight of the water. With lessening of the aggregate water 
supply (which of course includes rainfall, accumulated ground water, 
subsurface flow, and irrigation), the yield diminishes more rapidly 
than the quantity of water, virtually ceasing when the supply falls 
below an acre- foot, while with augmented supply the yield increases 
more rapidly than the water so long as the tillage and character of 
crop are adapted to full use of the entire supply. 

lUngtrath'e estiiMtes of ifield$ of grain iriih varying toaier supply. 
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Illustrative estimates of the yield of certain crops with varying 
quantities of water, based on personal observations in all sections of 
the country during a quarter century, are shown in the accompanying 
table; the mean ratio of the grain is of the water; if the stalk, 
straw, husk, stubble, and roots are thrice the weight of the grain, 
the total yield is to the water as 1 to 1,082.5. The yield of pasturage, 
forage, fruits, tubers, timber, etc., is of course much greater than that 
of grain ; the average of all crops in good farming may be put at 6 
tons per acre year ; i. e., jJ j of the weight of the first foot of soil 
(solid and liquid), or approximately of the weight of the water 
circulating in the soil body throughout the year and largely conveyed 
to the growing plants. 

This ratio of crop to water is waller than those worired out in 
Germany by Hellriegel (,!,) and in this country by King (iJ,); 
for it rests rather on general practice than on special experiment, 
and its basis is the aggregate yearly supply of water from all soonee, 
including that required to maintain proper soil-texture, of whirii a 
part is lost by surface evaporation throughout the year, rather 
the watm: exhaled during the growing season. 
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With present knowledge the ratio is, of course, but a rough ap- 
proximation. Measurements are vague and experiences variable; 
soils differ both in composition and in the texture controlling circu- 
lation, and the 3 deld of succulent vegetables or of juicy fruits or fresh 
forage may be several times that of grain, nuts, or dry forage, so 
that it will probably be found needful in time to work out ratios for 
particular crops, just as it is now convenient to reckon yields per acre 
in different averages for the several crops. Still, if scientific meth- 
ods are to extend to the farm, no inexactness in the ratio or vari- 
ability with different crops can remove the need for recognizing some 
definite relation between the water passing from soil to plants and 
the crop produced through this circulation. 

DUTY or WATEB. 

In the course of his work on irrigation, Powell recognized the 
necessity for determining “ the amount of water which is needed to 
serve an acre of land,” and spoke of this service as the “ duty ” of 
water measurable in acre-feet,’ and irrigators have frequently applied 
the phrase to the measure of the water rather than of the service 
performed by the water; ’ a service susceptible of useful measure- 
ment only in terms of what the water does in that production which 
furnishes food for man and forms the foundation for human indus- 
tries and institutions. So, pending more precise determinations, the 
agricultural duty of water may be' defined as the production of one 
one-thousandth part of its weight in average plant crop, or one four- 
thousandth of its weight in grain. 

Naturally, the coefficient for plant yield will not apply to general 
farm production, including crops of meat, eggs, wool, hides, etc. ; for 
not only do animals drink many times their weight in water an- 
nually, but they consume indirectly in their feed the equivalent of 
that much larger quantity required for the growth of the vegetal 
tissue of which the feed consists. The human consumption is stiU 
larger. In illustrative estimate, a pound of bread is the equivalent of 
2 tons of water used by the growing grain, and a pound of beef the 
equivalent of 16 to 30 tons of water consumed by the ox, both directly 
and indirectly through feed ; and the adult who eats 200 pounds each 
of bread and meat in the course of a year consumes something like a 
ton of water in drink, and the equivalent of 100 tons in bread and 

L'‘Tbe Irrigable lands ot the arid region," Tbe Centnr; Magazine, vol. 39, 1890, pp. 
770-771. 

> Professor Fortier, in Jndlciously dlscooraglng ezcesslye nse of water in Irrigation, says ; 
."^e find that the average dnty of water over two-thirds of a million acres of land was 
recently shown to be 4| feet per acre. Assuming an average rainfall of 15 Inches, this 
would repreeeat a total ot 6 feet of water In depth over the snrface." (Proceedings Seven- 
teentb National Irrigation Congresa, Spokane, 1B09, p. 274.) 
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4,000 tons in meat, or 4,401 tons in all, besides the use in ablution of 
frcna 100 pounds to 200 tons (12 to 48,000 gallms, or from a gill to 
some 4 barrels daily) according to habit of living. These figures 
correspond fairly with current experience of intensive agriculture in 
the arid region, in which water is measured more carefully than in 
humid lands; here a S-acre farm supplied with, say, 5 feet of water 
suffices for a family of five, L e., an inhabitant per acre or 640 per 
square mile (cities balancing more barren tracts), and on this basis 
the 5,000,000,000 acre-feet (or 215,000,000,000,000 cubic feet) con- 
stituting the total yearly water supply of mainland United States 
would suffice for a population of about 1,000,000,000, which at the cur- 
rent rate of increase will be reached in some three centuries, i. e., a 
future span equal to that passed since the Pilgrims landed Ply- 
mouth Bock. So in a broad way it may be said that the final duty 
of water is to sustain a human life a year for each 5 acre- feet used 
effectively in agriculture. 



COMMUNITY WORK IN THE RURAL HIGH SCHOOL. 


By Dick J. Ceobbt, Specialist <» Agriatltural Education, Offlce of Experiment 
Stations, and B. H. Cbocheeor, Principal Agricultural High School of Balti- 
more Vounty, Md. 

EVOLUTION OF THE RUSAL HIGH SCHOOL. 

A few years ago the rural high school was merely a city high school 
set down in the country. It taught only the traditional subjects and 
lound its chief function in preparing a few studiously inclined pu- 
pils for college. It afforded no vocational instruction or training, 
and its teachers were able to perform their entire duty, satisfactorily, 
too, without exerting any particular influence upon, or even coming 
into contact with, those members of the community who were not en- 
rolled in its regular classes. The school was in session five or sis 
hours a day for five days a week during thirty or forty weeks of the 
year ; throughout the remaining hours, days, and weeks it was closed 
and apparently forgotten. 

Such schools prevail to-day, but they are no longer satisfactory; 
a new type of school is evolving and a new conception of the func- 
tions of the rural high school is growing. In the cities the establish- 
ment of technical high schools or units, affording vocational educa- 
tion in business methods and practices, in home economics, and in 
the various industries, met with such immediate and hearty approval 
that the class rooms, laboratories, and shops of these schools soon 
became crowded, while many vacant seats confronted the teachers in 
the classical and college-preparatory schools. In the country a like 
hearty approval has been given vocational courses in agriculture and 
home economics wherever these subjects have been introduced, and 
the experiment has gone far enough to demonstrate its practicability 
and to give unmistakable evidence of its popularity in terms of 
increased attendance and special state appropriations for instruction 
in agriculture and home economics. Another indication of the popu- 
larity of such work is found in the tendency to speak of schools in 
which these subjects are definitely provided for as “ agricultural high 
schools,” and, indeed, the term is not inappropriate in the case of 
schools doing real high-school work and employing special teachers 
for these vocational subjects. It is with such schools that this paper 
will deal. 

1— 70m‘'-.TBK 1910 — 12 
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A NEW POINT OP VIEW — COMMUNITY TEACHINO. 

But the evolutioh of the rural high school into an agricultural high 
school has been accompanied by a more important change than the 
addition of subjects and a change in name. In many cases it has 
resulted in an entire change in the point of view. Educators are 
beginning to see that the agricultural high school, in addition to its 
duties to the pupils who enroll in its classes, may ultimately find one 
of its greatest fields of useful endeavor among those members of the 
community who do not attend school and for whom the school funds 
are not usually appropriated. It is by its work with the community 
at large — with the men and women on the farms and the boys and 
girls who can not attend school regularly — ^that the agricultural high 
school may find its strongest claim upon popular attention and its 
greatest field for vital service. 

This new work of the agricultural high school bears a strong re- 
semblance to the work carried on by many of the agricultural col- 
leges under the head of “ extension work,” or “ extension teaching.” 
Its name in the agricultural college illustrates well the newness of 
its place in education, which is still more strongly emphasized by 
the fact that in the agricultural high school the work has as yet no 
name at aU. Perhaps the designation “ community work ” expresses 
it well. This work in the high school differs from that in the col- 
lege, however, in that the high school deals with folks at first hand 
while the college often treats with them at the length of a State. 
The agricultural high school usually is situated in the midst of a 
farming people. It is with them that its work lies. The community 
work of the agricultural high school is thus elemental, since there is 
no loss of power in transmission where the people and the pedagogue 
meet. Its work is around about it; the results will be at its doorstep. 

This effort of the agricultural high school to uplift its rural com- 
munity is aided by the fact that it is a vocational school. Even 
though schools of the old or classical type might just as much desire 
to help the people, yet they would find less opportunity and ability 
to do so because of their limited equipment along lines of practical 
things. The old type of high school would find it difficult to extend 
among all the people its teaching of history, mathematics, or lan- 
guages. The agricultural high school, however, finds it easy to ex- 
tend its teaching of agriculture, domestic science, or manual train- 
ing; for the world needs few scholars but many breadwinners; and 
thou^ few persons are interested in Greek, all farmers and a very 
large percentage of other people are interested in agricultare. 

This community work is so new and the point of view so foreign 
to the old-school idea that it is little wonder that Uie vision of an in- 
stitution for aU the people all the time w dow of realization. The 
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members of high-school boards are seldom men who are conversant 
with the problems of rural education or of agricultural needs. That 
they are not sufficiently conversant with the new ideal to urge it upon 
the school principal is not strange. The head of an agricultural 
high school — be he called principal, director, or president — is sup- 
posed from his education, position, and predilection to be a man in 
keen sympathy with rural needs and welfare. It remains for him 
to conduct as much of the broader work as his equipment will permit 
and the authorities allow, and upon him must fall the responsibility 
for developing community work. He must not look at first for 
either encouragement, assistance, or extra pay from the board of con- 
trol, but rather to his own sense of duty toward the country and his 
school, while hoping for the ultimate uplifting of his community 
as a reward which may or may not be accompanied by the open ap- 
proval of the board. This does not mean that the teacher is justified 
in antagonizing the school board by beginning a work of which they 
do not approve. Experience has shown that tactful beginnings will 
seldom meet open opposition from the school authorities, provided the 
new work does not mean an immediate expenditure of funds. As the 
work proves its great value and usefulness, a request may be made 
for such funds as are necessary to broaden it. These will usually be 
forthcoming, for there are few school boards that will withhold sup- 
port from good community work, once its value is demonstrated. 

THE DimCULTIES MORE APPARENT THAN RE.\L. 

The difficulties of this work are not such as to be a valid reason 
against its undertaking. At first it might seem that two substantial 
grounds appear against it — first, that it is unfair to add a new and 
larger enterprise to the already overburdened shoulders of the high- 
school teacher; and, second, that to successfully operate a series of 
community enterprises requires a special preparation and ability. 

The community work of the agricultural high school actually fur- 
nishes a large means of assistance to the principal and the teachers 
engaged in it. While requiring time and energy to carry it on, the 
work lessens the troubles incident to gaining interest and cooperation 
throughout the neighborhood. It is assumed that every principal of 
a successful agricultural high school devotes the great majority of his 
out-of-school hours to work of some kind for the school; but it is 
often true that these hours are spent in futile and petty attempts to 
gain public interest, because the principal fails to appreciate the fact 
.,that the people want things directly aimed at their betterment In 
every community there are many farmers in dire need of help in the 
modem methods of farming and farmers’ wives in pitiful want of 
the teachings of household economy. Is it strange that, when the 
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outward manifestations of the school are largely fairs, bazaars, and 
festivals, the people refuse to consider it seriously or to support it 
loyally? When, however, the school begins actual work with the 
people for their education, frankly and openly avowed, the principal 
will note an immediate change in their mental and financial attitude. 
The community work then becomes his strongest support, the frivo- 
lous exercises can be curtailed or abolished because unnecessary, and 
the principal will find his work made enormously lighter and more 
interesting because of the help from the people. 

This help has been very definite and concrete in the case of a 
number of schools located in the vicinity of exceptionally intelligent 
farmers and good farms. There are many instances of such farmers 
cwning to the schools and lecturing to the pupils — ^telling them how 
they have succeeded in developing a particularly good strain of cotton 
or com, how they have grown “ bumper ” crops of tomatoes, or what 
systems of rotation they have followed. In other instances they 
have brought their best horses or cattle to the schools, or they have 
permitted the high-school pupils to visit their farms to inspect build- 
ings and live stock, and in either case they have pven advice and 
suggestions freely. This is a type of agricultural instruction that is 
particularly attractive and valuable to the pupils, because it is so 
clearly based on successful practice. Furthermore, it supplements 
in a very economical way the limited equipment of the small agricul- 
tural school and is of great assistance to the teacher of agriculture. 

The second apparent difficulty is based upon the supposed lack of 
preparation or ability on the part of the principal to carry on such 
work. Actually, however, community work is much less difficult 
and more inspiring than the clas.s-room work with the children. The 
grown folks come to their meetings for knowledge or from curiosity, 
or both. The children often come because they are sent. The people, 
in any case, are definitely and directly interested, while the children 
seldom are. Unless the principal has sufficient knowledge to work 
with the farmers he has no authority to teach their children agricul- 
ture. The only agricultural teaching worth while is that which can 
stand the test of practice. As a matter of experience, the principal 
will usually be surprised at the simplicity of the lessons, demonstra- 
tions, experiments, or field trips which will please and interest the 
farmers. To one conversant with local conditions it is easy to plan 
meetings of far more Interest than an institute planned by an out- 
sider not thus informed. A successful teacher of children can with- 
out difficulty become a successful instructor of their parents, since 
(he requirements in both cases are the same, viz, a true desire to heljr 
folks, a keen sympathy with others, a clear method of conveying 
thought, a real knowledge of modem agriculture. These can readify 
be acquired by any real teacher. 
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SOME POBM8 OP COMMUNITY WOBK. 

Some of the forms of community work now practiced in agricul- 
tural high schools are (1) work with farmers, as winter lecture courses 
on agriculture, corn and potato shows, field and orchard demonstra- 
tions, home experiments, good seed distribution, seed and milk test- 
ing, preparing plans for buildings, and selecting and purchasing im- 
proved live stock and farm machinery ; (2) work with farm women, 
as afternoon or evening meetings and short courses at the school, 
house-to-house meetings, and home garden and poultry experiments ; 
(3) work with young people, as short courses in agriculture and home 
economics, literary societies, and nature-study clubs; (4) work with 
rural school teachers, as meetings for agricultural instruction, nature- 
study rambles, attendance at school fairs and rallies, and outline 
lessons in agriculture and home economics published in local educa- 
tional journals; and (5.) work with rural school children, as boys’ 
agricultural clubs, girls’ domestic-science clubs, summer vacation en- 
campments, rural improvement field days, and athletic field days 
(PI. Ill, fig. 1). 

All of these forms of community work have been carried on in 
various parts of the country by agricultural high schools or rural 
high schools with agricultural departments. Farmers’ institutes and 
short winter courses for farmers and for their sons and daughters 
have been successfully conducted in connection with such schools in 
Maryland (PI. Ill, fig. 2), Minnesota, Wisconsin, Virginia (PI. IV, 
fig. 1), and elsewhere, usually with the aid of lecturers and demon- 
strators from the state agricultural colleges and experiment stations; 
numerous “corn shows” and “corn congresses” have been held; 
field demonstrations with growing crops are of quite general occur- 
rence, and orchard spraying demonstrations have been conducted in 
a number of places, notably in Maryland (PI. IV, fig. 2), Pennsyl- 
vania, and Virginia ; several schools have made purity and viability 
tests of seeds and butter-fat tests of milk and cream for their patrons, 
and at least one school in Minnesota has grown purebred seed com 
and sold it to the neighboring farmers (PI. V, fig. 1) ; and plans 
for buildings and advice concerning the purchase of live stock and 
farm implements and machinery have in a number of instances been 
furnished by teachers of agriculture in these secondary schools. Not 
much of the work here suggested for farm women and rural school 
teachers has thus far been attempted, but beginnings have been 
made, as will appear a little farther on in this article. Short courses 
for young people (PI. V. fig. 2), nature-study clubs, boys’ agri- 
cultural clul», girls’ domestic-science clubs, and summer vacation 
encampments have all been tried and their wprth has been fully 
dememstrated. 
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The rural improreiuent field day baa thus far been confined mainly 
to tree planting on Arbor Day, but might well be extended to other 
forms of rural improvement, such as ridding the neighborhood of 
flies and mosquitoes. What more commendable enterprise for a rural 
school than a “mosquito day*” With all of the pupils and their 
parents cooperating on a given day in spring, it would be a compara- 
tively simple and easy matter to visit every stagnant water pool 
and either drain it permanently or destroy all the “ wrigglers ” in 
it with a little application of kerosene. There is abundant free litera- 
ture telling how to rid the country of mosquitoes, flies, and other pests ; 
all that is needed is intelligent leadership and effective cooperation. 

Every agricultural high school will find it a great advantage to 
carry on at least one form of community work with each of the five 
classes of people mentioned above. None but the very largest schools 
will find it advisable to undertake all of the different forms for each 
class — the time of the instructing staff would not permit; but even 
the smallest schools should reach every class of persons and do some 
things which will be of direct benefit to every person in the neigh- 
borhood. A school for all the people is the dominating thought in 
this community work. As such, every class should be participants 
in its activities. The best work for each class can only be determined 
by a careful consideration of the community in which the school is 
situated. The school principal and his teachers must decide first 
what the community most needs and desires, and, second, what it 
is possible to do with the facilities at their disposal. Their judgment 
may not always be correct, but a revision of policy is always possible. 
No class of people should be neglected merely because it proves 
difficult to interest. On the contrary such is almost always an indi- 
cation that there the work is most needed; the most narrow and 
bigoted persons are always the most ignorant, and those who have 
fewest interests are hardest to interest. It will be found that the 
persons who respond easiest and quickest to community work are 
those who are the most successful on their farms, most competent 
in their homes, most skillful in their business, or most thorough in 
their studies. 

COMMUNITY WORK OF THE AGRICULTURAL HIGH SCHOOL OF BALTIMORE 
COUNTY, MARYLAND. 

The methods to be employed in any given school must be judged by 
local conditions. A typical procedure is that of the Agricultural 
High School of Baltimore County, Md. This school has been in 
operation only one school year, but it has already carried on at 
least fflie type of work with each class of people in its neighborhood. 
As a result, the people are frankly and heartily intere^d in the 
school and already regard it as one of their best possessions. 



COMMUNITY WORK IN THE RURAL HIGH SCHOOL. ' 183 

The school is a small high school maintained by county school 
funds. It is thus an integral part of the school system of the county. 

It is located out in the open country, not adjacent to any town or 
village, but near a station of the railroad over which many of the 
high-school students travel to and from school daily. Four ele- 
mentary schools totaling 90 pupils were consolidated in two classes 
which meet in the high-school building. The high-school depart- 
ment had in the first year 50 students. School wagons and private 
conveyances bring many whose homes are not adjacent to the rail- 
road. The school has 7 acres of ground and a good granite building 
which contains 5 class rooms, the two largest of which can be con- 
verted into a hall for meetings. It will seat 300. There are 3 
laboratories and a farm-machinery room in the basement. The 
school has its own heating, lighting, and water-supply systems. It 
teaches all the usual high-school subjects, except foreign languages, 
and, in addition, agriculture, home economics, and manual training. 

When the school started it was decided as a definite part of its 
policy that, for the fulfillment of its possibilities, educational facili- 
ties must be offered for every class of persons in the community — men, 
women, and children. Before the school opened a mailing list of per- 
sons in the county was made. The principal was new to the com- 
munity ; he knew no one. This list was to be his method of reaching 
all the folks. The list was compiled from subscription lists of 
county papers, poll lists of voters, memberships of farmers’ clubs and 
granges, account books of physicians and lawyers, and other sources. 
When the list was made up into a cross-reference card index, a very 
valuable fund of information was obtainable about almost any one 
in the county. It was not only possible thus to have a list of all per- 
sons living on farms or interested in agriculture, but also to tell at a 
glance whether they were persons of prominence or not, and even 
what their politics were supposed to be. From time to time supple- 
mentary information is added to these cards, such as whether a letter 
of inquiry sent out by the school was answered, whether certain 
activities of the school were attended, and so forth. Ultimately this 
list should be of enormous value, as it will show those persons who can 
or can not be expected to respond. Even at present it is possible to 
condense the list considerably by discarding the cards of people whose 
interest is apparently in another direction. 

The first school event was to be the dedication of the new building, 
the details of which were turned over to two farm clubs — one of men, 
the other of women. Three thousand personal invitations, the names 
obtained from the card index, were sent out from the school for the 
dedication exercises. The best possible speakers were obtained. The 
building was not nearly large enough to hold those who attended, so 
the exercises were held outdoors. The women’s club served a luncheon 
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before the exercises to a large number of specially invited guests, and 
because the school owned no chairs everyone stood during the meal. 

At about the same time posters telling of what the school had to 
offer appeared all over the county. They were nailed up on trees at 
crossroads, and on post-offices, blacksmith shops, schoolhouses, and 
even churches. The principal of the school believes in local advertis- 
ing. Whenever a new organization or a series of meetings is to be 
attempted, the local and city papers receive full information; con- 
sequently the school has much free publicity, all of which has aided 
its work. 

UEETINOS FOB BUBAL SCHOOL TEACBEBS. 

The community work started almost as soon as the regular classes. 
The first work undertaken was a series of monthly meetings for 
rural-school teachers. It seemed desirable to introduce elementary 
agriculture into the rural one-teacher schools, but difficulty had been 
experienced because of the feeling of incompetence on the part of the 
teachers. To overcome this, in part at least, the rural teachers were 
invited to the agricultural high school for an aU-day session on one 
Saturday each month. The morning was spent on lessons in general 
school methods and administration given by experts furnished by the 
county school authorities. Each teacher brought a basket lunch and 
all ate together in the domestic science kitchen. The school served 
hot coffee or tea, some of the high-school girls attired in their cook- 
ing uniforms acting as waitresses. The afternoon -was devoted to 
agriculture. The teachers were given one general lesson from a text- 
book and then went to the agricultural laboratory, where an exercise 
was carried through by each teacher. Care was taken to have these 
exercises such as could be repeated in the rural schools without ex- 
pensive apparatus. The object was not only to familiarize the 
teachers with methods and subject matter, but also to make them 
realize that real agricultural lessons were possible in their schools 
under existing conditions. At the same time, lessons in elementary 
agriculture, written by the principal with a view to local conditions, 
were printed in the monthly issues of a local educational publication, 
which is sent free by the school authorities to every teacher in the 
county. By means of these lessons and the meetings at the school 
it was hoped that agriculture could be gradually introduced. 

The meetings were not successful. Transportation facilities were 
bad for those teachers coming from a distance. One teacher wrote 
that ^e could not get a horse to drive, and although she would gladly 
walk the 10 miles each way necessary to reach the railroad, she could«, 
hardly do so and catch the 6 o’clock train for the school. Others 
did from their slender salaries hire teams and a driver and then 
came 20 miles across country to attend the meetings. These could 
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Plate 111. 



Fig. 1.— Children in Line for a Field Day. 



Fio. 2— Judging Draft Horses at a Farmers’ Meeting. 
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Plate IV. 



Fig. 2.~Boysof Cecil County (Md.) Agricultural School Spraying a Neighboring 
Orchard. 
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Plate V. 



Fig. 1. -School Garden, with Field of Purebred Corn in Background, 



Fiq. 2, -Short Winter Course for Young Men, Canby iMinn.) Agricultural 
High School 
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Plate VI. 



Fiq, 1.— The Agricultural Laboratory, with a Glimpse of the Corn Show. 1,800 
Ears from l. Agricultural High School of Baltimore County, Mo. 



FiQ. 2— A Boy who Transformed a Swamp into a Corn Field. One of the Home 
Experiments. Agricultural High School of Baltimore County, Md. 
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hardly be expected to tep that up indefinitely. Then, too, the 
weather combined to make conditions as bad as possible. One teacher 
came 30 miles to attend a meeting when the air was blinding with 
snowflakes and the drifts were knee-deep. She ought not to have 
come. Ultimately the principal felt sorrier for those rural teachers 
than he did for the lack of agriculture in the schools, so ceased hold- 
ing meetings in the winter months. Another plan will be devised 
next year. 

EVENiaa LECTDItES TOE FAKUEBB. 

A course of ten evening lectures for farmers was projected during 
the winter months. The school could not give a short course of any 
description during school hours because there were not teachers 
enough. The solution appeared to be a course of evening lectures, 
although- there did not seem to be any definite demand for such a 
thing. Those who were asked if such a course would succeed said 
they did not know, or else that “maybe they would attend once or 
twice.” It was decided to make the attempt, although the principal, 
who was to be the lecturer, was seriously advised to limit the projected 
course to five instead of ten lectures, because then a failure would not 
be so disastrously apparent. 

It was decided to lecture on “ soils and fertilizers,” not that the 
principal knew more of that than of other branches, but because 
the people seemed to know less and wanted the information. A new 
issue of posters was printed setting forth the time, date, place, and 
subject of the lectures, and these were placarded all over the county. 
The lectures were to be illustrated by experiments continued through- 
out most of the course. Although alphabetically simple to the chem- 
ist, physicist, and soil technologist, the experiments vitally interested 
the people. Those lamp chimneys and Bunsen flames hypnotically 
held those in attendance while the talks went on. Outlines for each 
lecture were made by mimeograph and distributed to each person. 
The audience was requested always to bring the previous outlines to 
the lectures for reference. The evenings were understood to be 
serious affairs, designed for those who wanted to know and not as an 
entertainment for the curious. As projected they were for men, 
but the women asked to be allowed to attend and many did so 
throughout the course. The first lecture was attended by 60 persons, 
the second by 90, the third by 100, and so on. For the entire course, 
during good weather and bad, the attendance averaged 125 persons 
for each lecture, and this in an open farming country -phere practi- 
cally everyone had to drive through the dark over ice, snow, and 
Blush. There was no doubt about the success of this undertaking. 
At a spring meeting of a farmers’ club a question was asked about 
the advisability of a certain soil treatment. At once came the answer 
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from another farmer : “ If you had attended the lectures last winter 
at the agricultural high school you would not have to ask that; yon 
would know!” 

COBR CONOBESS. 

After the close of the course of lectures a “ corn congress ” was 
planned, corn being one of the chief crops of the county. Nothing 
of the kind had ever been held in the State before, but therein lay its 
charm. The affair was to last two days, with morning, afternoon, 
and evening sessions each day. Speakers were secured from the 
United States Department of Agriculture and from the Maryland 
State Agricultural College and Experiment Station. Twelve speak- 
ers, some of the best in the country, were engaged for the series of 
six sessions. All the addresses were to be directly on com growing 
and cooking, for the women too were to have addresses and demon- 
strations. Posters again were issued, always printed in red on white 
paper — the school colors — and all persons, clubs, granges, and schools 
were invited to enter exhibits of 10 ears of corn in the show. It was 
pointed out again to the principal that there were only enough per- 
sons in the neighborhood to make one good-sized audience and that 
white they might attend a single session they would not come to more, 
'fhe result would thus be that either all would attend the best ad- 
vertised addres-s and leave the others to be given to empty seats, or 
else that there would be only a few people at each session. The out- 
come was different, for all sessions were well attended. People came 
and stayed throughout the two days, only going home to sleep. In 
all, over 180 exhibitors each sent in 10 or more ears of corn and almost 
1,000 persons attended the sessions (PI. VI, fig. 1). Twenty rural 
schools held small preliminary shows of their own and sent the best 
exhibits to the com congress. Simultaneous meetings in different parts 
of the same building were held for men, women, and children. Meals 
were served at a lunch counter by the ladies of the women’s club, who 
again came to the aid of the school; the proceeds of this went to the 
school. For the com show only ribbon prizes were awarded, although 
the city stores would have been willing to contribute cook stoves, 
carpet sweepers, washing machines, and like articles for prizes. At 
the close of the last session, the prize exhibits of com were sold at 
auction to the highest bidders. By this means good seed com was 
distributed throughout the neighborhood. The com congress was a 
success. Everybody began planning for a bigger, better, and busier 
one the next year. 

8HOBT COOBBZa FOB WOUXH. 

For the women a series of monthly meetings was held on Saturday 
afternoons. Using a card list again, postal cards were sent out to 300 
women living within driving distance of the school. The three school 
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wagons were run over the regular routes to bring them to the meet- 
ings. Thus many women who would have been unable because of the 
farm work to secure a man and team to take them to the school were 
enabled to attend. The meetings opened by a general session at which 
one person spoke for fifteen minutes. This person was always some 
one of prominence and ability — some one vitally concerned in the 
world’s work. This was followed by music. The musicians and 
speakers always contributed their services and usually came from 
the city. Following the general meeting, the women divided into 
four groups, which were self-chosen and continuous throughout the 
year. At the end of each year the groups will change. The first 
group is for the study of domestic science. The women do not attend 
a demonstration, but each works with the individual equipment placed 
at her disposal. Nickle-plated cook stoves, bright pans, and dean 
china add to the attractiveness of the work. It is the same type of 
study given the children. The second group does carpentry work in 
the manual training room. The women are taught to saw, plane, 
hammer, and do other simple operations. It will not be necessary 
for those women to wait until their hud>ands find time to build 
the chicken coops. The third group is known as the group in home 
crafts. Instruction is given in chair caning, rug weaving, Indian 
basketry, stenciling, etc. The fourth group takes up a study of mod- 
ern literature. It is designed for those persons who prefer to find in 
the meetings an opportunity for rest and enjoyment. Various modern 
authors are successively considered with readings from each. The 
meetings have had an average attendance of 85 at each meeting and 
are well filling the place for which they were intended. 

Touno feofle’s utebait bociett. 

A literary society has been formed for young people in the neigh- 
borhood who happen to be too old to go to school. The society meets 
once in two weeks and has a membership of about 100 persons who 
pay dues for its maintenance. Spelling bees, debates, and other so- 
called literary exercises are held and serve to engender a better neigh- 
borhood spirit while enlivening the long winter evenings. 

students’ boue exfebiuents. 

During the summer the school conducts experiments on the home 
farms of its pupils. All boys in the high-school department are ex- 
pected to perform at home an experiment of their own selection dur- 
ing the summer vacation. This is in order to bring the work of the 
school to the people at large, as well as to emphasize concretely the 
instruction of the winter in the mind of the student. The experi- 
ments, scattered over a territory 25 miles long by 5 miles broad, at- 
tract much attention among the neighbors and are an efficient demon- 
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stration of agricultural ideas. They range over many subjects, ac- 
cording to the choice of the student. Many are variety tests of com 
from seed furnished by the school, the com being grown under mod- 
ern methods by the student (PL VI, fig. 2) . Other students are test- 
ing herds of dairy cows, weighing and recording the milk at each milk- 
ing, and making frequent Babcock tests of the butter-fat content. 
Some students are growing an acre of alfalfa, while stiU others con- 
duct a variety test of cowpeas or of popcorn. The experiments are 
closely watched from the school, the principal visiting them fre- 
quently during the summer and advising the students concerning them. 
This brings the principal in touch with the home life of the students 
and gives the boys the' impetus necessary, sometimes, to carry on a 
flagging experiment. 

OTHEB FEATURES OF OOlillURITT WORK. 

The school tests seeds and milk for fanners. During the early 
spring months many samples of clover seed were submitted for a 
determination of the weed seeds present and of the germinative 
ability of the sample. Throughout the entire year milk and cream 
are tested for the butter-fat content. Since many farmers in the 
neighborhood sell their product by the amount of butter-fat con- 
tained, it is highly desirable that they have occasionally an authorita- 
tive test from a disinterested source with which to compare the tests 
made by the dealer. The school furnishes this test. 

With the activities throughout the neighborhood emanating from the 
new school it was but natural that there should be a renewed activity 
along lines of religious organization. A long-disused chapel was 
opened, a committee of ten young men appointed by the principal, 
and regular Sunday night meetings for young people were held. 
The people looked naturally to the school to form the organization, 
supply the enthusiasm, and lead in the work. About 100 young 
people attend the meetings, which are undenominational in character 
and marked by their enthusiasm. 

The community work of the school has not proved of unusual 
difficulty, nor has it disclosed obstacles which make it prohibitive 
for any school anywhere. On the contrary, the work has proved 
easier than seemed possible and more successful than appeared prob- 
able. Many of the dilemmas conjured up by pessimistic advisers 
never materialized. From this experience it seems certain that every 
agricultural high school in the country — even those like this with 
a small faculty, small funds, and a small building — can make a suc- 
cess of community work. 



SUPPLY AND WAGES OP FARM LABOR. 


By Gb»bge K. Holmes, 

Chief of Division of Proiuetion and Diatribtttion, Bnreati of Statistics. 

NUMBER OF PERSONS ENCfiVGED IN AGRIOUL.TtIRE. 

MOVEMENT EBOM THE FARM. 

Industrialism and city expansion have advanced in this country in 
greater degree than agriculture. The lure of the city and the city’s 
illusion of higlier wages are robbing the farm of its laborer and of 
the farmers’ children who would otherwise be the potential farm 
owners of the future. 

The more or less imperfect census record is the only information 
possessed in regard to the number of persons engaged gainfully in 
agriculture in this country. It is very considerably an imperfect 
record previous to the census of 1900, for the reawn, principally, that 
enumerators often reported agricultural laborers as laborers without 
any designation of kind of work done by them, and for this reason 
the agricultural element in the population is represented as being 
less than the fact. It may be that in some small degree this observa- 
tion applies to the census of 1900. 

In 1820 the number of persons of both sexes reported as being en- 
gaged in agriculture was 2,068,958, including slaves, and with the 
same inclusions the number for 1840 was 3,719,951 ; by 1880 the num- 
ber had increased to 7,663,043; by 1890 to 8,466,363; and by 1900 to 
10,249,651 (census report on occupations). In the later censuses the 
persons are de.scribed as having been employed gainfully, a distinc- 
tion not made in the earlier ones. The statements are for the con- 
tiguous States and Territories of the Union. 

The agricultural element was 83.1 per cent of persons having occu- 
pations in 1820; 77.5 per cent in 1840; for gainful occupations, 44.1 
per cent in 1880; 37.2 per cent in 1890 ; 35.3 per cent in 1900. For 
1910 the inference is that one-third or less of the persons having gain- 
ful occupations are embraced in the agricultural class. 

Agricultural laborers constitute one of the primary classes of occu- 
pations, and their number, as before stated, has been reported by all 
censuses as' below the fact because the enumerators have reported 
many of them as general laborers. Another element of error has been 
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the reporting of negro “ croppers ” in the South in the census of 1870 
and subsequent ones as farmers, whereas they would have been more 
properly designated as farm laborers, since they worked for wages, 
although the wages were contingent. Taking the record as it stands, 
the number of agricultural laborers in 1880 was 3,323,876; in 1890 it 
was 3,004,061; in 1900, 4,410,877. The erroneous character of the 
census enumeration witli regard to agricultural laborers appears when 
it is observed that they were represented as being 43.4 per cent of all 
persons engaged gainfully in agriculture in 1880; only 35.5 per cent 
in 1890; and 43 per cent in 1900. 

Analysis of the occupation figures of the census of 1900 discovers 
that 12.3 per cent of all persons having gainful occupations in the 
North Atlantic division of the States was engaged in agriculture; 
26.1 per cent in the Western division; 36.3 per eent in the North 
Central division; 49.9 per cent in the South Atlantic division; and 
62.8 per cent in the South Central division, the average for the 
United States being 35.3 per cent. Agriculture as an occupation 
is of least account, relatively, in New England, New York, New 
Jersey, and Pennsylvania, the group of States constituting the North 
Atlantic division, and is of greatest account in the lower section of 
the Mississippi Valley, constituting the South Central division. 

Subject to the imperfections of the record, the agricultural laborers 
in 1900 were 35.2 per cent of all persons gainfully engaged in agri- 
culture in the North Central States, 36 per cent in the Western 
States, 39.3 per cent in the North Atlantic States, 47.8 per cent in 
the South Central States, and 52.5 per cent in the South Atlantic 
States — the lowest percentage being found in the North Central 
States and the highest in the South Atlantic. 

The agricultural element in the population, as indicated by the 
occupation statistics of the census, is relatively a diminishing one, 
and it is generally believed that the agricultural laborers, or those 
who work for hire, are a diminishing relative element in the agri- 
cultural population, although this does not appear in the imperfect 
census record. 

UacniNES IKCBEA8E THE FBODUCTIVESESS OP LABOR. 

The reason why agricultural labor could decline relative to Naticmal 
consumption of agricultural products and still leave an enormous 
National surplus for export is forcibly expressed in the report of the 
United States Bureau of Labor concerning hand and machine labor, 
issued some years ago. The facts established in that report warrant 
the conclusions that follow. 

From 1855 to 1894 the time of human labor required to produce 1 
bushel of com on an average declined from four hours and thirty- 
four minutes to forty-one minutes. This was because inventors had 
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given to the farmers of 1894 the gang plow, the disk harrow, the corn 
planter drawn by horses, and the four-section harrow for pulverizing 
the top soil; because they had given to the farmer the self-binder 
drawn by horses to cut the stalks and bind them ; a machine for re- 
moving the husks from the ears and in the same operation for cutting 
the husks, stalks, and blades for feeding, the power being supplied by 
a steam engine; because they had given to the farmer a marvelous 
com sheller, operated by steam and shelling 1 bushel of corn per 
minute instead of the old way of corn shelling in which the labor of 
one man was required for one hundred minutes to do the same work. 

In the matter of wheat production, 1894 being compared with 1830, 
the required human labor declined from three hours and three min- 
utes to ten minutes. The heavy, clumsy plow of 1830 had given way 
to the disk plow that both plowed and pulverized the soil in the 
same operation ; hand sowing had been displaced by the mechanical 
seeder drawn by horses; the cradling and thrashing with flails and 
hand winnowing had given way to reaping, thrashing, and sacking 
with the combined reaper and thrasher drawn by horses. 

Herein lies the strength of the horse as an economic animal. He 
has been assailed by the bicycle, the electric street and suburban car, 
and by the automobile, but all combined have not prevented horses 
from increasing in numbers and in value. As a source of farm power 
and as a substitute for human labor in combination with machines, the 
horse’s economic place on the farm is more strongly established than 
ever before. 

IMMWBATIOIT HOT COHTEIBUTIHO MUCH TO FAEM LABOE. 

Immigration contributed much to the agricultural population until 
the supply of cheap and otherwise desirable public land was nearly 
exhausted. At the present time, when land that immigrants can read- 
ily utilize for agriculture is high priced, they are not contributing 
appreciably to the agricultural population. During the year ending 
June 30, 1908, the immigrant aliens admitted to this country num- 
bered 782,870, of whom, or their equivalent, 50 per cent returned to 
their native countries on account of the industrial depression they 
found here; the number arriving in the fiscal year 1909 was 751,786, 
of whom 30 per cent returned ; and in 1910 the arrivals were 1,041,670, 
of whom 17 per cent did not remain. 

By means of census publications, the white foreign-born agri- 
cultural laborers, as an element of the total white agricultural labor- 
ers, may be determined. In 1890 the white foreign-born element 
was 13.1 per cent of all white agricultural laborers, and the per- 
centage declined'to 8.6 in 1900. In the latter year only 258,479 agri- 
cultural laborers were foreign-born whites in a total of 3,038,884 
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white agricultural laborers. The white foreign bom as an element 
of the total white agricultural laborers was 0.6 per cent in the South 
Atlantic States in 1900; 2.6 per cent in the South Central; 11.8 
per cent in the North Central; 15.6 per cent in the North Atlantic; 
20.9 per cent in the Western. 

If the number of agricultural laborers of foreign parentage be 
taken for 1900, and this number includes many laborers who were 
American born, it appears that they are 17.4 per cent of all agri- 
cultural laborers ; but the percentages vary widely among the 
geographic divisions — in the South Atlantic division, 0.8 per cent; 
South Central, 3.6 per cent; North Atlantic, 30.4 per cent; North 
Central, 40.7 per cent; and Western, 48 per cmt 

LABOB OF WOUER DECUNIRO. 

Women, as contributing to agricultural labor, are taking a smaller 
and smaller part, both relatively and absolutely. The census record 
gives 534,900 women as performing agricultural labor for hire in 
1880; 447,104 in 1890; and 663,209 in 1900. The apparent tendency 
expressed by these numbers is unbelievable and is directly cwitrary 
to a Nation-wide acquaintance with the conditions of agricultural 
labor in this country. The deficiencies of the earlier censuses can not 
be estimated, and it may be assumed that the number of female 
laborers reported in 1900 is near the fact. 

The female element of agricultural laborers for hire in 1900 in the 
total number of women engaged in agriculture is largest in the South 
Atlantic States, for which the percentage is 79.9 ; for the South Cen- 
tral States the percentage is 76.5; North Central, 13.5; Western, 12.8; 
North Atlantic, 11; the United States, 67.9. 

In 1900 women were 10.9 per cent of all persons gainfully engaged 
in agriculture. Among the geographic divisions, the South Central 
States were highest with 35.6 per cent, and the South Atlantic follows 
with 25.8 per cent. The North Central percentage is 0.07 ; Western, 
0.02; North Atlantic, 0.01. 

As an element of negro agricultural laborers for hire, the female 
laborers are represented by 37.9 per cent in the United States for 
1900 ; 40.6 per cent for the South Central States; 36.4 per cent for 
the South Atlantic; 1.3 per cent for the North Central; 1.2 per cent 
for the Western ; and 0.6 per cent for the North Atlantic. 

Dependence must be placed upon the general knowledge of condi- 
tions with regard to female labor on the farm. The outdoor work of 
white women on farms of medium or better sorts has greatly declined 
from early days, and the decline has been rapid during the last g«ier- 
ation. Farmers’ wives and daughters no longer milk the cows and 
wwk in the field and care for the live stock as of yore; they do not 
work in the kitchen and garden as before; nor assist in the fruit and 
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berry harvest. They are making less butter, and cheese making on 
the farm has become a lost art. They may care for the poultry and 
the bees, do housework and gather vegetables for the table, and cook 
and keep the dwelling in order. This is substantially the limit. Of 
course negro women do much labor in the cotton field, but this dimin- 
ishes year by year. 

THE NBSaO ELEMENT. 

It is not advisable to base any fine distinctions upon the censuses 
of 1890 and 1900 with regard to negroes employed in agriculture. 
But the comparison, may indicate numerically the drift of negroes 
in their relation to agriculture. In 1890 the negroes who were gain- 
fully engaged in agriculture numbered 1,701,904, and in 1900 they 
numbered 2,108,980, an increase of one-half of 1 per cent in their 
ratio to the entire number of persons gainfully employed in agricul- 
ture. The negro agricultural laborers of 1890 numbered 1,006,728, 
and in 1900 they numbered 1,344,116, or a decline from 64.9 to 63.7 
per cent in their ratio to negroes of all agricultural occupations. 

Negro farm labor in the South presents special problems which 
southern farmers fully understand. The census of 1900 disclosed 
the fact that negro labor was leaving the farm and migrating to town 
and city, to the railroad, to the logging and lumbering camp. The 
negro is still a necessity to southern agriculture, but he is gradually 
yielding his place to white labor. One of the old arguments in favor 
of slavery was that a white man could not work in a field under 
the southern sun, and it is still a common belief in the North that 
southern farm labor is performed almost exclusively by negroes. 
This, however, is not the fact. More than half the cotton crop is 
raised by white labor ; in Texas three-fourths or more. In the sugar 
and rice fields white labor is common and in some places all but 
exclusive. Negroes are often disposed to migrate in pursuit of 
chimeras, so that they are easily induced to go to other parts of the 
country when employment is promised to them, and agents to pro- 
mote their migration are found where States have not taxed them 
out of occupation or made it a criminal offense. 

If negroes and whites be combined, the negroes will be found to 
represent 13.7 per cent of all persons in all gainful occupations in 
1900, 20.6 per cent of all persons engaged gainfully in agricultural 
occupations, and 30.5 per cent of all agricultural laborers. The 
percentages are almost exactly the same for 1890, except that the 
negro agricultural laborers were 36.8 per cent of the white and negro 
total, so that there was apparent decline in the negro element of 
agricultural laborers from 1890 to 1900. 

1—70797"— TBK 1910 ^13 
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INVESTIGATrONS BY THE BUREAU OF STATISTICS. 

THE rlBST OF NINETEEN BEGAN IN 1866. 

The subject of the wage rates of farm labor was first systematically 
investigated in this country by the Bureau of Statistics of the De- 
partment of Agriculture in 1866. The investigation was repeated 
with variations every few years until the latest one in 1909, The 
results of nineteen investigations are of record, covering the period 
of forty- four years, beginning with the abnormal conditions at the 
close of the civil war and passing through the two severe industrial 
depressions of 1873-1877 and 1893-1897, and the less severe depres- 
sions of 1884-86, 1903-4, and 1907-8. 

From the beginning of this period to about 1897 agricultural over- 
production was frequent. Immense areas of new public land came 
into cultivation, and farmers were painfully in debt, and often the 
prices of products were unprofitable, if not positively below the cost 
of production. Since 1897, and more especially since 1902, the finan- 
cial condition of farmers has much improved. All of the conditions 
mentioned may be related to the wages of farm labor, and, in fact, 
apparently have been. 

In the statement of wage rates, contained in this article, all original 
rates during the currency period 1866-1878 have been converted to 
gold. Some of the investigations were made in the spring with no 
explanation whether the published rates represented the current year 
or the preceding year ; indeed, some of the wage rates, as, for instance, 
the rates of day labor in harvest, must necessarily have belonged to 
the preceding year. In another case two investigations were made, 
but the published results were combined. These statements account 
for the use of a double year in several instances. 

WAGE BATES OF MEN FEB MONTH. 

The average wage rate of $15.50 was paid for the labor of men on 
farms per month, in hiring by the year without board, in the United 
States in 1866. This average rate was maintained in 1869, after 
which there was an increase to $17.10 in 1875 ; to $18.52 in 1880 or 
1881; to $19.22 in 1885; and in 1909 to $25.46. During the entire 
period the wage rate increased about two-thirds. (From 1866 to 1909 
the increase in the North Atlantic States was from $22.04 to $30.89 ; 
in the South Atlantic States, from $10.67 to $18.76; in the North 
Central States, from $20.39 to $30.55; in the South Central States, 
from $12.67 to $20.27 ; and in the Western States, from $40.28 to 
$44.35, a rate of increase in the last-mentioned group far below that 
of the other divisions. 

The foregoing are money rates of wages, and do not include sup- 
plemental wages not expressed in money which are more or less cus- 
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tomary in all parts of the country. Among the items of supplemental 
wages are use of dwelling, often with garden and accommodations 
for cow and swine; wood for fuel; pasture for cow, horse, or swine; 
and other items. 

For only two years, 1866 and 190S, was the wage rate ascertained ' 
for the outdoor labor of men per month in hiring by the season with- 
out board, and the rates are higher than they are for hiring by the 
year. In 1866 the average rate was $18.08 ; in 1909, $28.22. 

The highest monthly rate, in hiring by the season, paid in any 
geographic division in 1909 was $48.04 in the Western; after which 
follow in order, $35.11 in the North Atlantic; $33.64 in the North 
Central; $22.48 in the South Central; and $20.86 in the South 
Atlantic. 

During the period 1890-1906 wage rates were not ascertained for 
hiring by the year and season separately, but for the two combined, 
and the hirings were combined for 1909. During this period monthly 
wage rates .in hiring for the season and year combined, without 
board, increased from $19.45 to $27.48. The increase in the North 
Atlantic division was from $24.72 to $38.68; in the South Atlantic 
from $13.94 to $20.18; in the North Central from $22.25 to $?2.90; 
in the South Central from $16.10 to $21.86 ; and in the Western from 
$33.96 to $47.24. 

BATES FEB DAT. 

Every one of the nineteen investigations of the wage rates of farm 
labor included the rate per day in harvest work with board. At the 
beginning of the period, in 1866, the rate was $1.04 and the increase 
was to $1.18 in 1875, followed by a decline to $1.04 at the end of 
the industrial depression of that time, after which there was an ad- 
vance continuously to $1.20 in 1882; but the depression of 1884^ 
1886 and a period of overproduction and low prices for farm products 
reduced the rate below that of 1882 until, in the depression of 1893- 
1897, the rate was as low as 96 cents, after which there was a marked 
advance to $1.46 in 1906 and a rate of $1.43 in 1909. 

Among the geographic divisions in 1909 the highest wage rate 
for harvest work with board was $2.02 in the Western States, after 
which follow in order, $1.87 in the North Central States ; $1.62 in the 
North Atlantic; $l.ip in the South Central; and $1.03 in the South 
Atlantic. 

In the North Atlantic division the rate increased throughout this 
period, 1866-1909, from $1.32 to $1.62; in the South Atlantic division 
from 79 cents to $1.03 ; in the North Central States from $1.31 to 
$1.87 ; in the South Central States from 92 cents to $1.10 ; and in the 
Western States from $1.93 to $2.02. 

Lower rates than the foregoing were paid for day labor in other 
than harvest work with board. The average for the United States 
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begins with 64 cents in 1866, followed by fluctuations similar to those 
of harvest wages, and ends the period in 1909 with $1.03. 

The gain during the forty-four years was from 86 cents to $1.16 
in the North Atlantic division ; from 43 cents to 73 cents in the South 
Atlantic; from 83 cents to $1.32 in the North Central; and from 55 
cents to 82 cents in the South Central; while on the contrary there 
was a decline from $1.49 in 1866 and $1.50 in 1869 to $1.48 in 1909 
in the Western States. 

INDUSTRIALISM, TRADE, AND TRANSPORTATION. 

Several causes affecting farm wages were investigated in 1909. In 
the matter that follows dependence was placed on the census of 1900, 
except for the rates of wages. Farm wages are high in States in 
which there has been large development of manufacturing, mining, 
mechanical pursuits, trade, and transportation in comparison with 
States poorly or less developed in these directions, and conversely 
wages are lower in those States in which agriculture is predominant 
than in States where it is a subordinate industry. States in which 
the urban population is a large percentage of the entire population 
are those States m which the wages of farm labor are higher than in 
those in which urban population is of minor account 

BELATIOR BETWEEN PBODUCTION AND WAGE BATES. 

Necessarily in the long course of time the employing fanner 
must depend upon the value of his products for the wages that he 
pays to his laborers. He can not go on indefinitely paying wages out 
of capital, but he must in the general experience pay them out of farm 
products. Hence it follows as a matter of inference that farm 
wages may be higher in those States in which the value of the prod- 
ucts per worker is higher than in those States in which the value of 
products per worker is lower. 

This conclusion is amply substantiated in the investigation of farm 
wages in 1909. The highest wages are paid in the Western division 
of States, and in this division the average value of farm products per 
agricultural worker in 1899 was $759. Next below this division in 
both rate of wages and average value of farm products per worker, 
$678, is the North Central division; and thfcd in order in both 
respects is the North Atlantic division.. The South Central divisimi 
is fourth in order in both rate of wages and value of products per 
woi^er, which is $271 ; and last of all is the South Atlantic division 
in botii respects, the average value of products per worker being $288. 
These values stand for gross amount of products, and not for net 
wealth produced. 
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WAQES SITPFLEM£NTABY TO MOITET KATES. 

The nominal money rate of wages paid for farm labor by no means 
fully represents the real wages received by the laborer. There are 
two important additions to the nominal money rate of wages which 
enter little if at all into the thoughts and plans of agricultural 
laborers. A farm laborer receiving, say, $30 per month, as he did in 
the North Atlantic and North Central States in 1909, often receives 
supplemental wages in the form of use of dwelling and garden, ac- 
commodations for cow, pigs, and poultry. 

The value of the supplemental wage allowances- was inves.tigated 
in all parts of the United States, with the result that their estimated 
value per month is relatively a large addition to the nominal rate. 

In the case of the man receiving $30 in money wages, the rental 
value of dwelling and appurtenances would probably be about $3.25 
to $4.50. If the farm laborer gets firewood as an item of supple- 
mental wages, its reported value per month ranges from about $1.06 
to $2.39, the latter figure being applicable to the $30 laborer in the 
North. 

It often happens that the laborer receives supplementary to his 
money rate of wages the privilege of pasturing his cow, horse, or 
swine, and the estimated monthly cost of this as an average for the 
United States is from 65 cents to $1.61. Or, there may be an allow- 
ance for feed outside of pasturage for cow, or horse, or swine, or 
poultry, and the cost of this as established by this investigation 
ranges from $1.11 to $3.11. 

A very common supplementary wage allowance in some parts of 
the country, especially in the North Central States, is the frequent 
use of a horse and buggy by the farm laborer. The monthly value 
of this has been estimated by the correspondents of the Bureau of 
Statistics in all parts of the United States, with the result that it 
ranges from 87 cents to $2.37. Or, the laborer may own a horse, and 
stabling and feed are provided by his employer in addition to the 
money rate of wages. For this service it is estimated that the cost 
ranges from 45 cents to $2 per month throughout the entire country. 

Perhaps the laborer’s family also receives without specific charge a 
considerable quantity of fruit. The value of this fruit is estimated 
on a monthly basis,(^lthough it may have been received within one 
season, and ranges from 62 cents to $1.64 monthly throughout the 
year. If the laborer is a single man, his employer hires a woman to 
do his laundry work as a part of the fpaily wash, and the value of 
this service is estimated to range from 75 cents to $2 per month. 

No laborer receives all of these supplemental wages, but it often 
happens that he receives more than one item of them. If he is a man 
of family, an increase of his monthly money rate of wages by $5 
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to $10 worth of supplemental allowances and even more is not uncom- 
mon in many States. 

ADVANTAGE OF FABM WAGES IN POBCHASING POWER. 

If the farm laborer is comparing his nominal rate of money wages 
with the similar rate of the motorman or conductor of the electric rail- 
way who lives in the city, he must take into consideration the less 
costly living that he gets on the farm. In some respects it is a better 
living, against which of course there must be made a set-off of features 
that are in some respects worse. 

The farm laborer gets many things at prices which are as low as 
wholesale prices in the motorman’s city, and sometimes lower. He can 
get his supply of poultry at low prices, if he does not produce it him- 
self; and so with eggs, milk, and butter; sometimes flour and meal; 
very likely potatoes and other vegetables and fruit. At low prices he 
may also get fresh and salt pork, his fuel and, in many parts of the 
country, his tobacco. If he pays rent for his dwelling, he will pay, 
say, $10 per year, whereas the motorman with a family pays $150. 

All things considered— the allowances received by the farm laborer 
supplemental to the money rate of wages and the lower cost of many 
things that he buys as compared with the cost in the city— the farm 
laborer receiving nominally $30 per month really gets, in comparison 
with his situation as it would be if he lived in the city, perhaps more 
than the motorman or street-car conductor gets, and very likely in 
most cases a larger amount than he would be likely to earn in any 
occupation open to him in the city. 

The money wage rates of farm laborers have increased in a marked 
degree within the last few years, and in this respect a comparison may 
be made with the wages of workingmen. A still further comparison 
may be made between the purchasing power of the wages of the farm 
laborer in terms of food and the purchasing power of the wages of 
workingmen. The investigations of the United States Bureau of 
Labor make possible this comparison. 

If the mean wage rates of agricultural laborers for the years 1890- 
1898 be regarded as 100, the rate per month of the outdoor labor of 
men on farms in hiring by the year and season in 1890 is represented 
by 100.9. The relative number increased to 103.6 in 1893, and there 
was a sudden decline to 963 in 1894, after Which there was an 
unbroken increase in this relative number until in 1907 it was 141.1. 

The purchasing power of the wages of the farm laborer in 1907 in 
terms of actual food cmisumption in comparison with the mean of 
1890-1898 is represented by the comparative number 117.1. In 1907 
the corresponding relative number standing for the wages of the 
woitingman was 122.5 and the purchasing power of his wages in 
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terms of actual food consumption in 1907 is represented by the rela- 
tive number 101.7, as compared with the mean of 1890-1898 which, 
as before stated, is represented by 100. 

As time advanced after 1890 the farm laborer, setting out with 
wages having a relative purchasing power in terms of food about 
equal to that of the workingman, passed him in this respect in 1899, 
and rapidly gained upon him in subsequent years. 

QUALIFICATIOHS OF LAB0SEB8 TO BECOME TENANTS. 

In the investigation of farm wages in 1909 inquiries were made to 
ascertain to what extent male outdoor farm laborers were qualified 
to become farm tenants. In tbe opinion of the correspondents who 
supplied answers, 48 per cent of the laborers of the South Central 
States are so qualified; 46 per cent in the North Central States; 37 
per cent in the Western ; 35 per cent in the South Atlantic; and, low- 
est of all, 33 per cent in the North Atlantic States. 

ability op labobees anb tenants to become ownees. 

Correspondents were asked whether it was reasonably possible for 
farm laborers and tenants to save enough to buy a farm that would 
support a family even with the help of a mortgage, and their replies 
indicated that 72 per cent of farm laborers and tenants find it reason- 
ably possible to acquire farm ownership. The percentages for the 
geographic divisions are all over 70 and under 80— a remarkably uni- 
form condition of affairs with regard to this matter throughout the 
United States. 

small movement from city to farm. 

The movement from city to farm for the purpose of permanent 
farm life and labor, either for hire or under ownership, hafe hardly 
become general enough in this country to present recognizable pro- 
portions. There is a little of this movement here and a little there, 
but nearly all cases are sporadic. 

But there is one sort of labor that goes from city to farm which 
has become large enough to be perceptible, and that is seasonal labor 
for employment, not in general farming operations, but for special 
purposes. The miction of men from cities to follow the wheat 
harvest from Oklahoma to North Dakota is the best known feature of 
this sort of farm labor. It js not so generally known that women and 
children and some men, too, go from the city to the farm at certain 
seasons to harvest cucumbers to be sold to the pickle factory ; to pick, 
grade, pack, and dry fruits; to harvest hops and berries, and dig 
potatoes, and so on with other crops that need a rush of labor at time 
of harvest. Some labor of this sort is applied also to the cultivation 
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of crops, as in pulling weeds from beets and onions, but this labor 
does not seem to be used much for cultivating crops and not at all for 
planting. 

HOIDINO THE COUNTRY POrXTLATlON TO THE SOIL. 

There are no indications that the town and city population will 
supply any considerable part of the agricultural labor of the future. 
At any rate, the farmer would not need to get his labor from the 
cities if he could hold the country population to the soil, and the 
recognition of the importance of retaining the children on the farm 
and of keeping country labor from migrating to cities is governing 
most of the work by Nation and States in behalf of agriculture. 

The old practice was to trust to the printed page for the instruction 
of the farmer, but in the course of time it was found that this was 
poorly productive of results Then followed the farmers’ institute 
movement, which consisted of lectures; sometimes later with prac- 
tical demonstrations. 

In the meantime the United States Department of Agriculture 
and the experiment stations got into more practical lines of work by 
means of special advice in particular cases, formerly by mail and now 
also by personal visits; so that it has been discovered that the most 
successful promotion of agricultural knowledge and practice is caused 
by practical demonstration under the observation of the farmers to 
be instructed. 

The largest exponent of this latter plan of instruction is the farm- 
ers’ cooperative demonstration work, maintained in the South by 
the Department of Agriculture with outside financial assistance and 
with the effective help of farmers and planters, without whose aid it 
would be a failure. 

Along with the foregoing is the very recent movement to instruct 
country children in agriculture at the beginning of their school life 
and to continue this instruction in the high school and the college. 
In this way the foundation will be laid for successful farming, and 
such fanning implies the retention of children upon the farm. 

Still further and to the same end, many agencies are at work upon 
the country people to improve their dwellings, their modes of living, 
their home life and their social life, which are already beginning to 
count against the unpleasantness of country Hfe and in favor of 
making such life attractive. Influences of this sort, joined to the 
agricultural education of the young and to the practical teaching of 
the farmer how to do by doing, at the time when fanning is prosper- 
ous and printable, may be depended upon to save to our agriculture 
all the labor it will need for the maintenance of our National self- 
aufficiency. 
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LAWS OOVEENINO ISIPOSTED FOOD AND DRUG PRODUCTS. 

The Food and Decgs Act, June 30, 1906. 

The food and drugs act of June 80 , 1906 , which, as stated in its 
title, is “ An act for preventing the manufacture, sale, or transporta- 
tion of adulterated or misbranded or poisonous or deleterious foods, 
drugs, medicines, and liquors, and for regulating traffic therein, and 
for other purposes,” not only provides for the inspection of food 
and drug products of domestic manufacture that enter interstate 
commerce or are sold in the Territories or the District of Columbia, 
but also for the inspection, before entry into this country, of food and 
drug products produced in foreign countries and brought to the 
United States. 

Section 11 of this act provides that foreign food and drug products 
entitled to entry into this country must not only comply with the 
requirements for domestic products, but must not otherwise be dan- 
gerous to the health of the people of the United States nor of a kind 
that is forbidden entry into or forbidden to be sold or restricted in 
sale in the country in which they are made or from which they are 
exported, or be falsely labeled in any respect. In other words, the 
foreign products must conform to the laws of this country and also 
to those of the country in which they are produced or from which 
they are shipped. 

The Dbud Law or 1848. 

For the regulation of the importation of foreign food and drug 
{products into the United States there are, besides the food and drugs 
act, which is general, covering all classes of food and drug products, 
several laws more specific in character, covering only one product or 
class of products. One of the most important of these laws is the 
act of Congress approved June 26, 1848, prohibiting the importation 
into the United States of adulterated and spurious drugs, medicines, 
and medicinal preparations. This act is more commonly known as 
the drug law of 1848. 
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Sections 2933 to 2935, and section 2937, (found on page 1936 of 
the U. S. Compiled Statutes, 1901, volume 2), give the detailed in- 
structions for the enforcement of this law, covering the exportation 
of rejected articles, etc. The Attorney General of the United States ‘ 
ruled that this act was not repealed by the food and drugs act of 
June 30, 1906, and as a matter of fact both the acts are enforced 
through the cooperation of the Department of Agriculture and the 
Treasury Department in the inspection of this class of merchandise. 

The Tea Act. 

The first law regulating the importation of tea into this country 
was passed on March 2, 1883 ; this was repealed by the tea act of 
March 2, 1897,* which, like the drug law of 1848, is enforced by the 
Treasury Department.* Thus far tea has been subject to inspection 
under this Act only, aU importations being compared with the stand- 
ards fixed each year by the Secretary of the Treasury, based on the 
standard samples submitted by a board of seven experts whom he ap- 
points. Section 3, referring to the establishment of these standards, 
reads as follows : 

Sec. 3. Secretary of Treasury to establish standards. The Secretary of the 
Tteaeury, upon the recommeadation of the said board, eball fix and establish 
uniform standards of purity, quality, and fitness for consumption of all kinds 
of teas imported into the United States, and shall procure and deposit in the 
customhouses of the ports of New York, CMcago, San Francisco, and such 
other ports as he may determine, duplicate samples of such standards; that 
said Secretary shall procure a sufliclent number of other duplicate samples of 
such standards to supply the importers and dealers in tea at all ports desiring 
the same at cost AU teas, or merchandise described as tea. of inferior purity, 
quality, and fitness for consumption to such standards shall be deemed within 
the prohibition of the first section hereof. 

The following Treasury Decision shows the lines along which the 
two departments^cooperate in tea inspection: 

(T. D. 31224.) 

EIxauiratior of Tea ukdeb the Food and Danes Act. 

Beginning May 1, 1911, tea Imported thereafter must be labeled to show the 
presttce of artificial coloring or facing matter. 

TBEASUET DEPABTHEm', 

January 17, 1911. 

To coUeetors and other officers of the custotrts: 

At the request of the Secretary of Agriculture and upon his representations 
as to the necessity therefor, under the food and drugs act, the department 

^ Opinions of Attorney General, 1906-S, TOi. 26, p. 311. 

•United SUtes Statntes at Large, 1896-1897, TOl 29, pp, 694-607. 

> See Cnstoms Begnlatlons, 1908, Treaanry Department, (or complete regnlatlens gOTem- 
Ing Inspection of tea. 
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has decided to cooperate with his department to the end that packages ot tea 
artiflcialiy coiored or faced shall be so labeled. 

I am adrised by the Secretary of Agrieultnre that, beginning May 1, 1911, 
all tea thereafter Imported into the United States, both in large and small 
packages, must be labeled on each container to show the presence of any 
artificial coloring or facing matter therein. 

This regulation will not apply to teas imported prior to May 1, 1911. 

It is expected that such examination as the Department of Agriculture 
desires to make under the food and drugs act, to determine the presence of 
such foreign matter, will be made slmnltaneously with the examination under 
the tea inspection act of March 2, 1897, In order that there shall be the least 
possible delay to shipments. 

Should special regulations be required to minimize any Inconvenience to 
Importers and to secure harmonious cooperation between the two departments 
under the two laws governing the importation of tea, you will be duly advised. 

Pbankun McVeaoh, 

Secretary. 

INSPECTION BY DEPARTMENT OF AGRICULTURE. 

Congress, in 1899, first authorized the Secretary of Agriculture 
to inspect foreign food products before their entry into the United 
States, but failed to make any appropriation for carrying on the 
work. The appropriation act of July 1, 1908, however, under the 
appropriation for the Bureau of Chemistry, provided funds for this 
work, and a clause of the act conferred upon the Secretary of Agri- 
culture practically the same authority for the inspection of imported 
food products as is now conferred by section 11 of the food and 
drugs act. During the first year the principal work consisted in 
the sending out of information and instructions to the shippers of 
food products of the foreign countries and to importers of this 
country regarding the requirements of the act. Through the coopera- 
tion of the Department of State arrangements were made whereby 
there were sent to the Bureau of Chemistry copies of all consular 
invoices covering shipments of food products, to each copy of which 
was attached a declaration of the shipper as to the place of produc- 
tion and character of the products covered by the invoice. Samples 
for analysis were obtained from the collectors of customs at the ports 
of entry, by request upon the Secretary of the Treasury. It was 
soon found, , however, that the time required to ship the samples to 
Washington and transmit the findings to the collectors so interfered 
with the handling of the importations 'by the Treasury Department 
that the plan was not practical. Congress, by act of July 1, 1904, 
having continued the provisions for the inspection of the imported 
foods by the Secretary of Agriculture, it was decided to establish 
branch laboratories at the principal ports of entry. 

The first branch laboratory was opened at the port of New York, 
September 6, 1904. A new method for the inspection and sampling 
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of the products when same were in the possession of the examiners 
of the Appraisers’ Bepartment for classification purposes was 
devised. This sjfstem was found to overcome the delay and the 
following year branch laboratories were established at the ports of 
Boston, Philadelphia, Chicago, New Orleans, and San Francisco. 
Copies of the consular invoices covering shipments of food products 
to ports having no laboratory were sent direct by the consuls to the 
Bureau of Chemistry and from these such samples were ordered as 
were deemed necessary. Thus, at the time of the enactment of the 
food and drugs act of June 30, 1906, the Department of Agriculture 
already had in operation six branch laboratories situated at the 
principal ports of entry. 

Since the passage of the food and drugs act laboratories have been 
installed -at Buffalo, Cincinnati, Detroit, St. Paul, Kansas City, Sa- 
vannah, Galveston, Seattle, Portland, Denver, St. Louis, Pittsburg, 
Omaha, Nashville, and Honolulu. The work of these laboratories, 
however, is not confined to the imported products. The inspection 
and analysis of domestic products as well as the imported constitute 
the work of these laboratories. A plan has been devised whereby 
shipments of food and drug products presented for entry at ports 
having no laboratory are reported to the laboratory of that customs 
district, and it may be said that a very complete system for the in- 
spection of food and dnig products of foreign production before their 
enti^ into the United States is now in operation. It should not be 
inferred from this that every individual shipment of food or drug 
product is inspected before it is permitted to enter the country. This 
would require a force of inspectors and chemists greatly outnumber- 
ing all now employed for the inspection of both the domestic and im- 
ported products. Those products most subject to adulteration are 
the most closely in-spected and the range of products extended as cir- 
cumstances and the data collected indicate Uie desirability of paying 
special attention to certain classes of foods. 

Investigations both as to composition of products and methods for 
the detection of adulterants are constantly under way, and upon the 
findings are based new rules and regulations for insuring the purity 
of the products. Products or classes of products seldom sophisticated 
are only occasionally examined. 

INSPECTION PBOCEDUBE, 

zxAUiNATion or invoicia. 

It may be of interest to outline the procedure followed at the port 
laboratories in the inspection of imported food and drug products. 
The work is closely identified with the work of the Customs Division 
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of the Treasury Department in the classification of goods for duty 
purposes. All shipments of goods, whether food or not, when pre- 
sented for entry into this country, must be covered by an invoice set- 
ting forth the amount and value of the goods, signed by the Ameri- 
can consul of the country from which the goods are shipped. When 
the goods arrive at the port of entry this consular invoice, together 
with the bill of lading, is presented to the customs department and 
from it is approximated the duty. The filing of these papers is called 
an “entry.” The invoice, together with representative portions of 
the goods, is delivered to the appraiser of merchandise, who classifies 
the same and fixes the valuation thereof. The major part of the 
shipment, in the meantime, is released to the consignee under proper 
bond for its return if needed, a special form of bond being required 
for food products. It is while the invoice and merchandise are in 
the possession of the appraiser that the food and drug products are 
inspected by a representative of the Department of Agriculture. 

The Secretary of the Treasury, at the request of the Secretary of 
Agriculture, has issued general instructions to the customs officials at 
the various ports of entry to afford the officers of the laboratories 
of the Department of Agriculture opportunity to inspect all ship- 
ments of food and drug products and to furnish such samples there- 
from as may be requested.' No invoice covering food or drug prod- 
ucts is permitted to be returned by a customs examiner until it has 
been inspected by a representative of the Department of Agriculture. 
The inspecting officer of the laboratory examines the invoices as 
received by the examiners having the various products in charge 
at intervals arranged according to local conditions. If the inspec- 
tion of an invoice reveals no product from which a sample is desired 
or further examination necessary, the officer stamps the invoice “ No 
sample desired by U. S. Dept. Agriculture.” An invoice so stamped 
may be returned to the collector or passed to another examiner with- 
out further detention. If the inspection of an invoice reveals a 
product from which a sample is desired for analysis or further exam- 
ination, the inspecting officer attaches to the invoice a “ Sample 
requested” tag, on which is designated the particular item frean 
which a sample is desired and the amount. It then becomes the duty 
of the examiner having the invoice in charge to procure the sample 
and forward the same at once to the laboratory, and also to notify 
the consignee of the goods that sample has been taken for analysis 
and that he shall hold the shipment intact until the analysis is com- 
pleted and he shall receive further notice from the Department of 
Agriculture. 


> Customs Begulations» 1908, page 422, 
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DETEKTION. 

It often develops that the inspecting officer is unable to determine 
from the information contained in the invoice whether or not a sam- 
ple should be requested. In such cases he attaches a “ detention ” 
tag to the invoice, which retains the invoice in the possession of the 
examiner until the goods covered by the same are received and can 
be inspected by the officer to determine whether or not analytical 
examination is necessary. After completion of this inspection the 
invoice is stamped “ No sample desired,” or a “ Sample requested ” 
tag is attached, as is deemed necessary. 

FLOOR INSPECTION. 

AU goods when opened on examining floors for classification by the 
examiners arc inspected by the officer of the Department of Agri- 
culture. Frequently the examination of labels, condition of product, 
etc., are all that is necessary and can be done as well on the exam- 
iner’s floor as elsewhere. Frequent analysis of brands or lines of a 
manufacturer’s products acquaints the examiner with the character 
of the product, and an inspection to determine the presence or 
absence of declaration of added materials may be all that is necessary. 
This form of inspection greatly facilitates the work, as it lessens the 
number of samples sent to the laboratory for analysis. 

SiUPLINO AND ANALYSIS, 

Proper record of all in'voices and products inspected and samples 
requested is made. Bulk goods, such as wines and oils in casks, 
coffee, spices, fruits, etc., which are not delivered to the appraisers’ 
warehouse are inspected by means of samples secured by request 
upon proper examiner when, from the inspection of the invoice, the 
inspecting officer deems it necessary to have such samples. 

All samples requested by the inspector are delivered by the ex- 
aminer to the laboratory at the earliest moment possible. Because 
of the large volume of importations at the principal ports it is neces- 
sary to expedite all work in connection with the importations as 
much as possible to prevent congestion and delay of business. On 
receipt of the samples at the laboratory they are properly recorded 
and the required analysis and inspection made with the least pos- 
sible delay consistent with thorough work. 

RELEASE. 

If, in the opinion of the chief of the laboratory, the results show 
that the sample does not violate any of the provisions of the food 
and drugs act, the importer is notified that no further action will be 
taken by the Department of Agriculture. This is termed a release 
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for the shipment, but it will be noted that no information is given 
the importer as to the result of the examination. Often shipments 
are released when there is an uncertainty as to whether or not the 
goods are in violation of the act and no question of injuriousness to 
health is involved. In such cases further analysis or investigation 
is made or samples are submitted to the Chief of the Bureau for his 
opinion, and when the question is finally decided the importer is 
notified for his information and guidance in regard to future im- 
portations. 

ACTION ON OOODS DEEUSD ADULTEBATED OS UISBSANDED. 

If, in the opinion of the chief of the laboratory, the results of 
analysis or inspection show a consignment to be in violation of the 
law, the collector of customs is requested to obtain actual possession 
of the same and the importer is notified of the nature of the findings 
and a date fixed at which time he may present in person or in writing 
any evidence to show why the shipment should not be excluded from 
entry into the United States for reason of the violation of the food 
and drugs act. 

At the expiration of the time stated in the notice of hearing to 
the importer, the chief of the laboratory considrt's any evidence sub- 
mitted, the results of the examination of the sample, information 
contained in invoice, and any other facts in his possession relating 
to the case, and decides whether or not the shipment is in violation 
of the act. If the decision is in accordance with precedent estab- 
lished by the decisions of the Board of Food and Drug Inspection 
and the Secretary of Agriculture, the chief of the laboratory com- 
municates his decision direct to the collector of customs. If the de- 
cision involves an interpretation of a regulation or a subject not 
already passed upon by the Board of Food and Drug Inspection and 
the Secretary, and for which there is no precedent, the evidence and 
files of the case are forwarded to the Chief of the Bureau of Chem- 
istry for consideration by the Board of Food and Drug Inspection 
and the Secretary, in which case the decision is reported to the 
Secretary of the Treasury, who instructs the collector of customs as to 
the disposition, of the goods in question. 

Products found to be in violation of the law are refused admission 
and required to be reshipped beyond the jurisdiction of the United 
States. If not reshipped within three months they are destroyed by 
the collector of customs. Often, where the violation consists of mis- 
branding which may be corrected by label, permission is given by the 
Treasury Department to relabel the product under proper super- 
vision in such a manner as to meet the requirements of the law, after 
which the goods are admitted. The privilege of relabeling is gen- ^ 
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erally granted only in the first case of violation. Shipments, part 
of which may be in violation of the law for reason of damage or 
inferiority, may in some instances be separated under proper super- 
vision and the sound portion allowed entry. The law as it refers to 
imports is enforced by simply refusing the admission of any products 
that are in violation of its provisions. The loss of the products, with 
the consequent loss of trade, expense of exportation, etc., has been 
found very effective in the enforcement of the law and is sufficient 
penalty in most instances. 

IMPORTED FOODS AND DRUGS AND THEIR SOPHISTICATION. 

TABirrr aitd value of impobtations. 

Few persons not associated with the import trade appreciate the 
proportion of food and drug stuffs that is produced in foreign 
countries and shipped into the United States. It is the general opin- 
ion that the imported products are confined almost entirely to the lux- 
uries, but the enumeration of a few of the principal products im- 
ported shows that this is not the fact, but that they form a consider- 
able part of the supplies of every household. For instance, all of 
our coffee, cocoa, tea, and spices, such as pepper, allspice, ginger, nut- 
meg, mustard, etc., are imported; the greater portion of our sugar 
and olive oil is produced in foreign countries, and all of the orange 
and lemon oils. Great quantities of fresh fruits, as lemons, pine- 
apples, bananas, etc., and of dried fruits, as figs and currants, are 
imported annually; also dried and salted fish and fish preserved in 
oil, such as sardines; and many of the canned vegetables, as tomatoes, 
artichokes, mushrooms, peas, beans, etc. There are also the various ■ 
macaronis and pastes from Italy and France and the preserved 
fruits, marmalades, etc., of England and Germany, as numerous 
almost as those of domestic production. 

Of the crude drugs only the most important ones will be men- 
tioned, such as belladonna leaves and roots, cinchona, henbane, stra- 
monium, digitalis, ipecac, coca, jalap, asafetida, nux vomica, sar- 
saparilla, senna, scammony, the various balsams, etc., to remind us 
that they are all of foreign production. The volume of these prod- 
ucts annually shipped into the United States is enormous. During 
the fiscal year ending June 30, 1910, there were entered and passed 
at the port of New York 92,000 invoices covering shipments of food 
products having a total value of $84,920,207, while the value of the 
drug importations for the same length of time was $8,483,632. 
About 75 per cent of the food and drug products imported into the 
United States are entered at the port of New York. 
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EDIBLE OILS. 

One of the principal classes of products that have been subjected to 
thorough inspection because of suspected adulteration is the edible 
oils. The principal edible oils imported are the olive, sesame, and 
peanut, the last two mentioned being of little importance in compari- 
son with the first. The value of these products entered at the port 
of New York for the fiscal year ending June 30, 1910, was $3,500,000. 
When the inspection was first begun, several shipments of olive oil 
adulterated with peanut oil were found. Of late very few adulter- 
ants have been found in the olive oil as imported, the principal sophis- 
tication being its admixture with cotton-seed Or sesame oil after it has 
reached this country. 

MEATS AND HEAT PKODCCT8. 

A class of products subject to very strict requirements for entry 
into the United States covers the meats and meat-food products. 
These consist principally of the smoked and canned meats, such as 
hams, bacon, sausage, etc., coming principally from England and 
Germany, and the fresh meats, as mutton and beef, from Canada, 
Australia, and South Arherica. The total value of these entered at 
the port of New York during the past year was $534,361. To prop- 
erly protect the health of the people of the United States, it is 
required that all imported meats and meat-food products shall be 
subject to the same inspection as the domestic products ; therefore all 
shipments of these products must be accompanied by the certificate of 
an official veterinarian of the city or district in which the product was 
produced. This certificate must show that the animals were subject 
to competent ante-mortem and post-mortem examination and found 
free from disease and that the products have not been treated with 
chemical preservatives. The meat on arrival here is also subjected to 
inspection. The canned and smoked meats are examined for pre- 
servatives, artificial coloring matter, etc., and the fresh meats by the 
Bureau of Animal Industry for presence of diseased tissue. The 
principal adulterants detected have been boric acid for preservative 
purposes in bacon and sausages and artificial color in sausage. 

FISH. 

Of the many kinds of fish imported into this country the sardine 
has been most subject to adulteration and misrepresentation. The 
choicest sardines are caught off the coast of France and are cooked 
and packed in olive oil. Prior to the enactment of the inspection law 
it was a very common practice to label the fish packed in other coun- 
tries, particularly Spain and Portugal, in the French language and 
1—70797”— TBZ 1910 14 
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in such manner as to lead the purchaser to believe that he was obtaining 
a Freilch product, when as a matter of fact it was not. Cotton-seed 
oil was also often substituted for olive oil, although the product was 
labeled as packed in olive oil. Other forms of adulteration consisted 
of the substitution of one kind of fish for another of greater value. 
It has also been found that some of the tinned fish, especially when 
packed with acid materials like tomato sauce, dissolve large quantities 
of tin, which may render the product injurious to health. This often 
results also from imperfect processing and canning. There was im- 
ported at the port of New York last year $4,31&,167 worth of fish. 

Another fish product that has been found to be adulterated often 
is caviar. The true caviar comes principally from Russia, though 
often shipped through German ports. Because of the limited supply 
and consequent high price of this product the roe of other fish is 
often substituted for that of the sturgeon, and the product, particu- 
larly the substituted one, is often preserved with a chemical preserva- 
tive, the favorite apparently being salicylic acid. 

COFFEE, COCOA, ETC. 

The coffee imported into the United States exceeds in value that of 
any other one product. The total value of the coffee entered at the 
port of New York last year was $42,646,755. This product is prac- 
tically all imported in the green state and therefore little adulteration 
is practiced. The principal inspection consists of an examination 
for damaged goods. “ Black Jack,” a trade name given to berries 
which because of damage have turned black, is prohibited entry. 

Recently a few importations of a product designated as caffein- 
free coffee have come to the notice of the Department, all of which 
were found not to be free from caffein, but to have had about 75 or 80 
per cent of the caffein removed. 

SPICES AND CONDIMENTS. 

The annual importation of spices and condiments at the port of 
New York is valued at about $3,000,000. Aside from paprika prac- 
tically all of these are imported as whole spices. One of the most 
objectionable forms of adulteration practiced is the substitution of 
the exhausted spice, i. e., spice from which the essential oil has been 
removed, for the genuine. This practice is also difficult to combat 
for the reason that often such spices are shipped to this country 
labeled to show exactly what they are, though there can be no use 
for them after entry except as a diluent of the genuine article. The 
inspection work also reveals many instances of damaged, worm-eaten, 
and moldy spices, which are unfi t for food purposes. 
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A product of quite recent introduction, which is now imported into 
this country in large amounts, is paprika, or sweet red pepper. The 
principal sophistication consists in grinding the product with oil, for 
the purpose of bringing out the red color, and thus pods, which were 
off in color, may be made to look of a better grade. 

WHIES AHD LIQTJOSS. 

As is well known, the wines and liquors are, among the principal 
imports received in this country. The total value of the imports of 
these products at the port of New York for the last fiscal year was 
about $5,000,000, and their inspection constitutes one of the principal 
classes of import work. The misbranding consists principally in 
misrepresentations as to kind, quality, and place of production. 

OTHEB FOOD PEODCCTS. 

Many other products might be mentioned, such as cheese, which is 
often made from milk from which all, or part, of the fat has been 
removed, which fact is not stated on the label, and the various pre- 
served and canned fruits in which glucose is substituted in whole or 
in part for sugar, as the sweetening agent, etc.; but the products 
already mentioned indicate the general classes of food products 
brought to this country and subjected to inspection under the food 
and drugs act. The imported products are in general subject to the 
same forms of adulteration and misbranding as those of like kind of 
domestic production. 

CBUDE DBVGS. 

No class of imported products subject to inspection under the pro- 
visions of the food and drugs act have shown more marked improve- 
ment than the crude drugs. By the cooperative plan of inspection 
that has been established between the Department of Agriculture 
and the Treasury Department practically every shipment of these 
products is carefully inspected by the most efiScient analysts and 
examiners. The following brief summary of the work of the New 
York laboratory for the fiscal year ending June 30, 1910, shows the 
kind and character of these products: 

Beliadonna leaves. — From about 60 shipments examined, less 
than 10 per cent have been deficient in assay. Of these, about one- 
half contained scopola leaves. 

Belladonna boot. — About 20 shipments were examined. Three of 
these contained poke root. 

Asafetida. — This commodity, although there has been a consider- 
able improvement, is still as a rule of poor quality. Of 16 shipments 
examined more than half did not come up to the U. S. Pharmacopoeia 
standards. 
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CiNOHOKA. — ^Twenty-eight shipments were entered. All samples 
taken were above the U. S. Pharmacopoeia standard. 

Benzoin. — ^Twenty-one shipments were entered. Almost all passed 
the 15 per cent insoluble standard. Several, however, were entered 
for “ technical purposes only,” and declared 25 per cent insoluble in 
alcohol. 

Jabokanm.— With the exception of one sample, consisting of a false 
variety with alkaloid, all the jaborandi has been of excellent quality, 
assaying about 0.75 per cent. 

Copaiba.— One hundred and five shipments were entered; but 2 
per cent contained foreign resins. Copaiba has improved to such an 
extent that the South American importations are practically pure. 
Five large shipments of African balsam were entered, consisting of 
about 200,000 pounds. 

Balsam Pebij. — Sixty-two shipments were entered. The San Sal- 
vador and Colombian varieties are up to the TJ. S. Fharmacopceia 
standard. 

Synthetic Peru. — A very close imitation of the natural article has 
been oifered, but the majority brought in for technical use only. Nine 
shipments of “ Perugene ” were entered in the same way. 

Henbane. — Of over thirty shipments entered, although many assay 
as high as 0.13 per cent, yet over 20 per cent are deficient in alkaloid, 
due to the e.xcessive amount of sand mixed with the leaves. 

STRAMONniM. — Thirteen shipments were entered, all of which were 
of good quality. 

Quince seed. — Sixteen shipments were entered. Over T5 per cent 
were detained because of excessive foreign material, averaging 40 
per cent. 

Jalap. — Eighty-four shipments were entered. Of eleven samples 
analyzed, but one was deficient in resin. 

Rhubarb, colchicum, chamomile, ipecac, coca, tolu, and guarona 
continue to be of excellent quality. 

The extent of the work done at the twenty-one port laboratories in 
the inspection of imported foods and drugs alone is indicated by the 
following figures: During the last fiscal year 87,265 floor inspections 
were made and 8,217 samples were examined, of which 3,087 were 
found to be misbranded or adulterated. Of this number, 1,632 were 
reported illegal from the New York laboratory alone, 4,014 samples 
having been examined and 47,821 floor inspections made at that point. 



NITROGEN-GATHERING PLANTS. 

By Kabl F. KkllebmaN, 

Physiologist in Charge of 8oil-Bacteriology and Water-Purification 
Investigations, Bureau of Plant Industry. 

INTBODTJCmON. 

During the nineteenth century it was the pastime of scientists of 
a statistical turn of mind to calculate the probable date of the ex- 
haustion of the world’s supply of combined nitrogen. Earlier 
investigations had shown that crop plants could not use the nitrogen 
of the air and that they required for their growth large quantities 
of combined nitrogen, by which is meant nitrogen chemically united 
with other element? and thus forming ammonia, nitrates, etc. At 
this time it was known further that there were constantly in action 
many processes by which nitrogen could be released from its com- 
bined state and added to the supposedly useless supply of gaseous 
nitrogen in the atmosphere. No methods or processes for changing 
large quantities of nitrogen gas into forms available for plant food 
were known, and as it was recognized that animal life was absolutely 
dependent upon the vigorous continuation of plant life, one can 
appreciate the point of view of the alarmists, who believed that 
within a century the then existing supply of available combined 
nitrogen of the world would be exhausted and that all the living 
beings upon the earth would starve to death. 

Fortunately for our peace of mind, the last two decades have wit- 
nessed so many advances in the knowledge of the natural processes 
for the maintenance of available combined nitrogen, as well as the 
discovery and development of practical artificial processes for fixing 
or combining with other elements the nitrogen of the air in forms 
suitable for use as fertilizers, that the question of the nitrogen supply 
for our agricultural land is no longer a bogey with which to scare the 
rising generation. 

There is no doubt that as much combined nitrogen as is desirable 
can be constantly at the command of the farmer. The methods for 
maintaining the proper supply on the most economical basis, both at 
the present time and also considering the necessity of maintaining 
the fertility of the soil, are now the problems before the agricultural 
specialist It is evident that as yet the knowledge in this field is 
incomplete, and it is believed that conclusions regarding the best 

213 
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farm practice depend upon extending the scope of investigation to 
include not only the present agricultural crops, but also those planta 
which are generally considered useless or unimportant. 

THE DlrrERENT GROUPS OF NITROGEN-GATHEBINO PLANTS. 

Everyone is now more or less familiar with the ability of clovers, 
vetches, peas, and other members of the Leguminos® that bear sym- 
biotic bacterial nodules upon their roots to fix and utilize as food the 
nitrogen of the air. It is less generally known that certain other 
plants, entirely distinct from the Leguminos®, also bear symbiotic 
bacterial root nodules and have nitrogen-gathering properties. As a 
matter of fact, the nitrogen-gathering property of all of these plants 
is due to the bacteria of their root nodules, or, to speak with scien- 
tific accuracy, the bacteria themselves are the nitrogen-gathering 
plants; from our present knowledge it seems safe to assume that a few 
species of bacteria and perhaps a few species of fungi and alg® are 
the only plants which have the power to fix atmospheric or gaseous 
nitrc^en and make it available for plant food for the higher plants. 

All of these microscopic plants are undoubtedly of economic impor- 
tance, although it is probable that the three types which excel in 
nitrogen-fixing ability are the species of Clostridium, which fix nitro- 
gen when given the proper food and deprived of oxygen ; the species 
of Azotobacter, which fix nitrogen when supplied with oxygen as well 
as suitable food ; and the bacteria of the sjunbiotic root nodules, which 
usually have a slight power of fixing nitrogen when supplied with 
oxygen and suitable food, but which reach their greatest effective- 
ness in manufacturing plant food from the nitrogen of the air 
when growing in the nodules on the roots of higher plants. 

THE DIFFERENT TYPES OF ROOT NODULES. 

It is usually considered that slightly different varieties of a single 
species of bacterium produce the nodules upon the different species of 
the Leguminos®, respectively, and curiously enough it seems that ad- 
ditional varieties of the same species of bacterium perform similar 
functions for the nonleguminous plants which are supplied with 
nitrogen-fixing root nodules. 

A comparison of the nitrogen-fixing nodules found upon the roots 
of different plants is interesting. It must be remembered that the 
nodules are in reality roots or rootlets which, because of the presence 
of the nitrogen-fixing bacteria within their cells, have developed 
abnormally to form the characteristic swollen root tubercles or 
nitrogen-gathering nodules instead of the ordinary form of root. It 
is to be expected, as each kind of plant has a slightly different root 
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development, that the root nodules will develop in a correspondingly 
typical manner. As a matter of fact the nitrogen-fixing root nodule 
of any kind of plant is almost as definite and characteristic for that 
plant as any morphological point of differentiation, such as the shape 
of the leaves or the arrangement of the leaves on the stem. 

As shown in Plate VII, the different types of nodules found in the 
Leguminosae vary from solitary, small, round forms to large, lobed, 
and clustered ones. The small spherical or club-shaped and some- 
what lobed nodules shown in Plate VII, figures 1, 2, and 3, are charac- 
teristic of red clover (Trifolium pratense L.), white clover [T. repens 
L.), alsike clover {T. hybridum L.), and crimson clover (T. incur- 
natum L.) . The typical form for these species is the lobed club shape. 
The simple club shape occurs on the smaller roots, and is the inter- 
mediate stage between the small spheres and the fully developed lobed 
club-shaped or fan-shaped forms, while the small spheres are merely 
young and undeveloped nodules. A somewhat similar nodule is 
found upon the roots of alfalfa (Medicago sativa L.), sweet clover 
(MelUotm alba De.sv.), and bur clover (Medicago arabica (L.) All.), 
yet here, as shown in Plate VII, figure 4, the club forms are usually 
longer and more branched. Often the branched lobes resemble the 
outstretched fingers of a hand. A third variety of the club shape is 
found on the roots of garden peas (Pmtm, sativum L.), field peas 
{P- arvense L.), sweet peas (Lathyrus odoratm L.), hairy vetch 
(Vida hirsuta S. F. Gray), common vetch (V. sativa L.), and one 
of the acacias (Acacia dealhata Link.). There is little chance, how- 
ever, of confusing this type with the two types previously described ; 
as shown in Plate VIII, figures 1 to 4. the branching of the lobes is 
less decided, and both the lobes and the entire noduks are larger and 
coarser in appearance. 

The spherical nodule is perhaps the most common form. As shown 
in Plate IX, figures 1 to 7, it is found upon the roots of the oowpea 
(Vigna unguieulata (L.) Walp.), locust (Robinia pseadmmia L.), 
lima bean (Phaseolm limatns L.), garden bean (P. vulgaris L.), mung 
bean (P. radiatm L.), peanut (AracMs hypogoea L.), and some of 
the acacias (Acacia latifoUa Benth. and A. esterhasia Mackay). The 
nodules of the roots of the soy bean (Glycine hupida (Moench) Max- 
im.) arc .spherical, but they are usually distinguished from those of 
other plants by the slight parallel ridges or stripes upon the surface. 
The nodules of the yellow lupine (Lupinvs luteiis L.), though funda- 
mentally of the spherical type, are usually found to be angular or 
irregular in outline. The bwn-shaped nodule shown in Plate X, 
figures 1 to 5, is found upon the roots of the majority of the acacias 
(Acacia armata K. Br., A. cyancphylla Lindl., and A. famesiana 
Willd.) , the horse bean (Vida fdba L.), and the Tangier pea (Lathy- 
rus tingitanus L.). Though the shape of the nodules is very nearly 
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the same, it should be noted that the surface of those upon the roots of 
the Tangier pea is peculiarly rough or uneven, and, in fact, in mature 
nodules may be almost spiny. The largest nodules known at the 
present time occur upon the roots of the velvet bean {^Stizolobiwmt deer- 
ingianum Bort) . They are often found almost equal in size to a base- 
ball, but as shown in Plate XI, figure 1, they are as characteristic in 
general appearance as they are remarkable for their size. The entire 
nodule is a compact cluster of thick branches, but the branches are so 
tightly pressed together, except near the periphery, that upon casual 
inspection one would suppose the nodules to be solid spheres studded 
with wartlike outgrowths. 

The nodules described in the preceding paragraphs all occur upon 
the roots of different representatives of the Leguminosse. Nitrogen- 
gathering nodules which occur upon the roots of plants not belonging 
to the Leguminosse are shown in Plates XI to XIV. The nodule of 
the alder {Almis crispa (Ait.) Pursh.), shown in Plate XI, figure 2, is 
very much the same in outline as the type found upon alfalfa, sweet 
clover, etc. It is always dark colored, however, and especially in the 
central and older portions is of a hard and woody texture. The same 
description would apply to the nodules of the New Jersey tea 
(Ceanothus americanus L.), shown in Plate XI, figure S, as well as to 
those of the buffalo berry {Lepargyrea canadensis (L.) Greene) and 
silver berry {Eleagnus argentea Pursh.), shown in Plate XII, figures 
1 and 2. The nodules of th^ mountain balm {Ceanotkus rehitinm 
Dough), shown in Plate XIII, figure 1, and of the sweet fern {Comp- 
tonia peregrina (L.) Coulter) are very similar to those found upon 
the vetches, sweet pea, garden pea, etc., though, as in the case of the 
alder, the texture of the nodule is much more woody than those upon 
the roots of the Leguminosae. 

The nodules of several representatives of the Cycadaceee are shown 
in Plate XIII, figure 2, and in Plate XIV, figures 1 to 3. In view 
of the variation in type among other families and genera the simi- 
larity of the nodules of these plants is very striking. They are all 
fundamentally of the branched vetch or velvet-bean types, though 
considerable difference is shown in the shape and foim of the 
branches. No one could mistake the nodule of Encephalortos vil- 
losm Lem,, for instance, for that of C^jcaa circinalis L., yet any of 
these nodules would be recognized as belonging to the Cycadacea;. 
Some investigators would question the inclusion in this category of 
the nodules of the Cycadaceac. Nitrogen-fixing bacteria, apparently 
similar to the bacteria isolated from the Leguminosae, have been 
isolated from nodules of various Cycadaceae, as well as from the 
other nonlegumes shown in Plates XI, XII, and XIII, however, and 
It seems reasonable to consider different varieties of this organism 
the causal and essential agent of the q^mbiotic root nodules thus far 
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Fig. 4 —alfalfa Nodules. 
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Rg. 4.— Nodules of Acacia dealbata. 
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Plate !X. 
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FiG, 3.-C0WPEA Nodules. 


Fig. 4.— Soy-bean Nodules. 
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Fig. 5.-L1MA-BEAN 

Fig. 6.— Lupine Nodules. 

Fig, 7.-Mung-8£an 
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Plate X. 




Fig. 1.— Nodules of Acacia armata. 


Fig. 2.— Nodules of Acacia cyanophylla. 
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Fig. 3.— Nodules of Acacia farnesia. 
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Fig. 4 — Tangier-pea Nodules. 




Fig. 5— Horse-bean Nodules. 
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Plate XI. 



Fig. 1.— Velv£t-b£an Nodules. 



Fig. 2. -Alder Nodules. Fig. 3.~New Jersey Tea Nodules. 
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Plate XII. 



Fig. 1 .-Buffalo-berry Nodules. 



Fig. 2.— Silver-berry Nodules. 
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Fig. 2.-N0DULES OF Encephalartos villosus. 
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Plate XIV. 



Fig. 3 .-N 0 DULES OF Encephalabtos hohridus. 

ROOT NODULES CAUSED BY NITROGEN-FIXING BACTERIA-VIII. 
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discovered. It is true that the Cycadaceae have at present no agri- 
cultural significance. Whatever value they may have for present 
investigations will be comparative and will depend upon the pos- 
sibility of learning the role which they played historically in the 
maintenance of the nitrogen supply. 

THE BBLATTON OF NITROGEN -FIXING PLANTS TO THE POTENTIAL SUPPLY 
OF NITROGEN. 

From the point of view of the modern agronomist it is necessary 
to consider the nitrogen supply of any field as divided into the quan- 
tities which are in available form for plant food and those not in 
immediately available form; it is further necessary to differentiate 
between the actual or existing supply of nitrogen and the probability 
of the replenishment or regeneration of the supply. Though it is 
not possible to draw hard and fast lines between the available, un- 
available, actual, and potential nitrogen of the soil, these subdivi- 
sions are in reality fundamentally distinct. Nitrogen is available 
as plant food chiefly in the form of nitrate or ammonia, though for 
practical purposes organic nitrogenous material, such as manure, 
tankage, dried blood, etc., that in almost any kind of soil decomposes 
and forms ammonia, should be included. In many soils only a small 
and insufficient fraction of the total nitrogen actually present is 
available. This is a direct result of improper biological conditions 
in the soil and is usually, if not always, due indirectly to improper 
physical or chemical conditions, such as imperviousness to air and 
water, a tendency to become waterlogged or to bake, the lack of 
phosphates or of lime, etc. Successful farm practice presupposes 
the amelioration or prevention of such conditions, and as an obvious 
corollary demands that the soil be kept in such good tilth that the 
various groups of nitrifying bacteria may be actively engaged in 
changing the organic nitrogenous compounds into suitable food to 
be used by the various crops. This assimilation of nitrogen by the 
growing crop and the washing away of available plant food in the 
drainage water in regions of heavy rainfall are responsible for the 
annual removal of large quantities of nitrogen from cultivated fields. 
Under ordinary agricultural conditions, therefore, the potential 
nitrogen supply is, of the greatest importance. In truck farming 
and, in fact, in many types of intensive cropping, the potential 
nitrogen supply may be largely artificial, depending upon the ap- 
plication of nitrogenous fertilizers. It then becomes a question of 
economics as well as a study of the maintenance of fertility to de- 
termine how much fertilizer to apply to secure the maximum net 
profit from a continuous series of crops. 
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In rotation systems which include clover, cowpeas, or other nitro- 
gen-gathering crops either for hay or for green manure, the nitrogen 
supply, though naturally produced, is still largely under the control 
of the farmer and depends upon his ability to grow well-inoculated 
nitrogen-gathering crops at intervals which in the older agricultural 
regions have been empirically determined. The practical utilization, 
however, of the nitrogen-gathering plants which have no recognized 
value as crop plants up to the present time has been largely accidental. 
In spite of the fact that virgin land as well as worn-out land that has 
been allowed to “ go wild ” is generally rich in nitrogen, little, if any, 
attention has been given to the plants responsible for the nitrogen, 
fixation. Nor is this a point of merely academic interest. Though 
but little time can be given to land which is not producing money 
crops, it is not improbable that only slight and occasional attention 
directed to encouraging the apparently valueless nitrogen-gathering 
plants would materially aid in maintaining the fertility of unused 
fields, as well as in forcing the worn-out or waste areas to reclaim 
themselves partially. 

The alder, New Jersey tea, silver berry, buffalo berry, and sweet 
fern among the nonlegumes and numerous native and ordinarily 
unnoticed legumes belonging to the genera Kuhnistra, Psoralea, 
Genista, Baptisia, Melilotus, Amorpha, etc., occur throughout wide 
areas in the United States and with little trouble could be extended 
over much of the unused land. This is one of the simple and inex- 
pensive but none the less valuable possibilities for the conservation 
and enhancement of the agricultural resources of the country. For 
in agriculture, even more than in other lines of science or business, it 
is necessary to plan constantly for future improvement and expansion. 

CONCLtrSIONS. 

The plants which are of importance to us in the present epoch are 
the legumes which can be included in cropping systems; the legumes 
and root-nodulcd nonlegumes which can not be used in modern inten- 
sive agriculture, but upon which the potential fertility of land now 
unused may perhaps depend; and last, but not least, upon the types 
of microscopic plants of which Clostridium and Azotobacter are rep- 
resentatives. These bacteria are undoubtedly important both in sup- 
plying nitrogenous food in intensive systems of agriculture and in 
aiding the nitrogen-gathering legumes and nonlegumes to maintain or 
increase the fertility of virgin soils. The determining of the proper 
roles for these various activities, the possibilities of the control and 
economic enhancement of the desirable functions, the recognition of 
the practical limits of biological factors in farm practice, as well as 
when and how to use nitrogenous" fertilizers profitably— upon these 
things the economic maintenance of the agricultural nitrogen supply 
will depend. 
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Of the Bureau of Entomology. 

INTRODUCTION. 

In recent years considerable attention has been attracted to the tick 
which transmits splenetic fever of cattle, known as the North Ameri- 
can fever tick. The importance of this tick as the sole transmitter 
of the disease in nature has become common knowledge, at least in 
the South. As a matter of fact, this tick is of much greater impor- 
tance than any other species occurring in the United States. Never- 
theless there are other forms which should be considered. One species, 
for instance, transmits a serious disease of human beings which is 
spread over an extensive region and causes the loss of a considerable 
number of human lives each year. As in the case of the cattle disease, 
the human disease, known as Rocky Mountain spotted fever, is trans- 
mitted only through the attack of a tick, and the plan that is being 
followed in dealing with the cattle disease would apply in the case 
of the human disease ; that is, the eradication of the tick would result 
in the eradication of the disease. 

Although ticks are attracting more attention at the present time 
as transmitters of diseases than in other ways, they are of consider- 
able importance as parasites of domestic animals. Their presence 
always results in irritation and the loss of blood. The consequence 
is that the infested animals frequently fail to make proper returns 
for the expense incurred in feeding, and in some instances the attack 
is so severe that death follows. (See PI. XV, fig. 1.) 

The object of the present paper is to point out some of the species 
of ticks occurring in the United States which are of importance 
either as transmitters of disease or otherwise. It will be noted that 
in several cases where diseases are not known to be transmitted at 
present, future investigation may possibly connect the ticks with 
certain maladies. It is thus very probable that increased knowledge 
of ticks will show a degree of importance which is not now realized. 

All ticks occur in four stages, namely, egg, larva or seed tick, 
nymph, and adult. The ticks usually seen are adults, in which stage 
there are, of course, males and females. The females, however, in- 
crease greatly in size on account of the engorgement of blood; the 
males are consequently inconspicuous and generally overlooked, being 
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frequently found attached to the skin of the host directly beneath 
the females. After fertilization the females quickly become distended 
by the engorgement of a large amount of blood, which is utilized in 
the formation of eggs. When the body of the female becomes so dis- 
tended that it will hold no more blood the tick drops to the ground.* 
Deposition of eggs begins in a short time. Depending upon the 
species, from 300 to as many as 11,265 eggs are deposited by a single 
female. Death follows after egg laying is completed. (See PI. 
XVI, fig. 5.) 

The seed ticks emerging from the eggs are provided with but three 
pairs of legs. The subsequent stages both have four pairs. The 
seed ticks remain in the immediate vicinity of the place where the 
eggs were deposited. There is a strong tendency to move upward on 
a blade of grass or similar support while awaiting a host animal. No 
food is taken by the seed ticks until they attach to the host. 

Ticks have remarkable ability to exist for long periods without 
food, but as soon as a host comes within reach the seed ticks attach 
to the skin and immediately begin to extract blood and in a short 
time become distended. At this point some species drop to the ground 
for the purpose of molting and others remain upon the host, the 
general rule being to drop to the ground. To this there are two im- 
portant exceptions, namely, the cattle fever tick, Uargarofu) annu- 
latus Say, and the tropical horse tick, Dermacentor nitens Neumann, 
which do not drop for molting. In the case of the ticks which drop 
from the host as engorged larvae the molt takes place in a short time. 
The stage reached after the molt is the nymph, in which stage the tick 
again awaits a host, often for a long time, and attaches, as in the larval 
stage, at the first opportunity and immediately fills itself with blood. 
It then detaches and another molt takes place, which marks the be- 
ginning of the adult stage. Again an opportunity is awaited to 
attach to a suitable host. When this occurs the males and females 
come together, fertilization takes place, and the engorgement of the 
females follows shortly, with the formation of eggs, thus beginning 
another cycle. 


THE FOWL TICK (aHGAS MINIATUS KOCh). 

The fowl tick is found in many localities in the warmer portions 
of the earth. Outside of the United States it has been recorded from 
Eussia, Persia, North and South Africa, Australia, Mexico, and 
Brazil and other localities in South America. Notwithstanding this 


*AnioDg the species here discussed there sre tiro exceptions to the rule that of ticks 
are deposited on the ground. These are the splnose ear tick, which crawla upon posts or 
other supports, where orlpositlon takes place, and the chicken tick, which secretes Itself In 
cracks in the ricinitj of the perches and there deposits its eggs. 
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wide range over the globe, the species is of rather sharply restricted 
distribution in the United States. It is found very commonly in 
southern and western Texas, New Mexico, Arizona, and southern 
California. The range extends westward from a line drawn from 
Wichita Falls to Goliad, in Texas. This line corresponds almost 
exactly to the division between the humid and arid divisions of the 
Lower Austral zone, which is marked by the eastern limit of the area 
in which less than 30 inches of annual rainfall occur. There are 
reports of the occurrence of the species outside of the region indi- 
cated— for instance, from Florida — and one occurrence is known in 
Texas outside of the arid region. The numerous observations that 
have been made in Texas, however, show that the restricted range is 
distinctly marked. The occurrence of the species elsewhere is prob- 
ably due to its shipment along with fowls or coops. 

In the United States the fowl tick is probably the most serious pest 
of chickens in the regions where it occurs. In cases that have come 
to the attention of the writers, the raising of poultry has been aban- 
doned on account of the death of the fowls as the result of the 
attack of this tick. Even where the infestation never becomes so 
heavy as to cause death, the irritation of the skin and the draining 
of blood interferes to such an extent with fattening and egg laying 
that the poultry industry has become unprofitable. 

There is a possibility that this species may transmit a specific 
disease of fowls in this country. In Brazil, the Sudan, India, South 
Australia, and Transcaucasia a disease of fowls, known as spirochee- 
tosis, has been demonstrated to be transmitted by this tick. Up to 
this time no reliable evidence of the occurrence of this disease in the 
United States has come to hand. 

The fowl tick may be identified readily by its appearance. The 
engorged adult is about one-third of an inch in length, of a bluish or 
almost blackish color. The conspicuous feature of the structure is 
the greatly flattened form and the roughened and pitted appearance 
of the skin. (See PI. XVI, fig. 3.) The unengorged ticks are 
smaller, very flat, and have a brownish or yellowish appearance. 

The eggs of this tick are deposited in cracks and openings of any 
kind in the buildings in which fowls are kept. The stage of the tick 
which hatches from the eggs has but six legs. It is ready to attach 
itself to fowls soon after hatching, and in from three to eight days it 
engorges and drops from the hosh In about a week’s time the larval 
tick sheds its skin and becomes a nymph, and is then ready to attach 
again to the host- This attachment is short, probably never occupy- 
ing more than two hours. The tick drops again from the host, under- 
goes another molt, and appears in the second nymphal form. As in 
the preceding stage, the attachment to the fowl is very short. After 
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dropping again, another transformation takes place and the adult 
ticks emerge. After engorgement and mating, the deposition of eggs 
takes place. After each deposition the female attaches to the host 
and fills with blood, then secretes herself, and in due time deposits 
another mass of eggs, a process which may be repeated as many as 
six times. At least three separate engorgements and depositions of 
eggs seem to be normal. 

The fowl tick is practically nocturnal in its habits. During the day 
and in the presence of artificial light it will secrete itself. Attach- 
ment to the host as well as dropping occurs normally during the night. 
While the later stages of the tick attach themselves for only a short 
time during the night, as has been stated, the first or larval stage 
remains attached for .several days. 

One of the most remarkable facts about the fowl tick is its lon- 
gevity. The larvae will live at least five months without food. The 
adults, in several instances, have been kept alive without nourish- 
ment for more than two years. It is also remarkable that the adult 
ticks are extremely resistant to insecticides. Applications of liquid 
preparations that will kill most insects seem to have but little effect 
upon them. These ticks are also very resistant to such poisonous 
gases as quickly kill most species of insects. 

The considerations mentioned in the last paragraph indicate that 
it is not feasible to attempt to “starve out ” the fowl tick by removing 
the birds from the houses, and that the application of insecticides is 
attended by many difficulties. It is fortunate, under these circum- 
stances, that an economic and effective method of obtaining relief is 
available. This consists of providing perches for the fowls of such 
construction that the ticks are unable to reach them. This can easily 
be accomplished by suspending the perches from the ceiling by means 
of wires or iron rods. In this manner complete exemption from 
injury to the roosting fowls can be obtained. In the case of setting 
hens the same results may be obtained by providing nesting boxes 
on legs which are placed in cups or pans filled with crude oil. 

THE SPINOSE EAK TICK (ORSITHODOROS MEGNINI DUGEs). 

The spinose ear tick has been recorded from a number of localities 
in the southwestern portion of the United States and in Mexico, as well 
as from Louisiana, California, Nevada, Idaho, Colorado, Nebraska, 
Kansas, Iowa, and Kentucky. Kecent work which has been done 
toward obtaining accurate information regarding the distribution of 
ticks in the United States indicates that the occurrence outside of 
Texas, New Mexico, Arizona, southern California, southern Colorado, 
southern Utah, and Mexico are more or less accidental. In northern 
Louisiana a restricted infested region was found in 1907. In this 
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case there is a rather clear history of the introduction of the species 
with horses from western Texas. 

The spinose ear tick is found only in the ears of animals infested 
by it. The species may be recognized primarily by this restriction in 
the place of attachment. The more common hosts are horses, cattle, 
dogs, cats, and man. Its appearance is unmistakable, the general 
color being yellowish brown or darker, the legs much paler. The en- 
gorged females measure about one-third of an inch in length and are 
irregularly oval in outline, the body being constricted just behind the 
middle. The surface of the nymphs is covered with small, sharp, 
spinelike bristles which aid it in maintaining its place in the ears 
of the host. (See PI. XVI, fig. 4.) 

In western Texas, New Mexico, and Arizona this species is found 
in the ears of many of the horses and cattle and not uncommonly 
causes the death of the animats. The irritation which it causes is 
increased by the fact that its wounds frequently attract the screw- 
worm fly, Chrysomyia maceUaria Fab. If an animal is weakened 
from any cause and suffers from this combined attack it is likely to 
succumb. 

A number of cases have been recorded in which this species has 
been taken from the ears of human beings. In such instances very 
great pain was caused, but as far as known no deaths have occurred. 

Although this species is not known to be concerned in the trans- 
mission of disease, a closely allied form does transmit a disease of 
human beings in Africa. The same African species, Omithodoros 
mouhata (Murray), was recently found to be capable of transmitting 
spirochaetosis in fowls. 

There are certain peculiar features of the life history of this tick. 
When the nymphs are fully engorged they drop from the ears of the 
host and crawl upward on any convenient object. They then secrete 
themselves, molt, and begin deposition. This species never attaches 
to an animal in the adult stage. 

The spinous ear tick, like the fowl tick, is able to exist for a long 
time without nourishment. Specimens have been kept alive in glass 
vials for a year and a half. 

THE LONE STAR TICK (aMBLTOMMA AMBEICANDM L.). 

So far as known the lone star tick does not occur outside of North 
America and South America, but in these continents it has an ex- 
tended range. It has been recorded from Labrador to Brazil. In 
the United States it has been taken from Maine to Michigan and 
from Florida to Texas. It appears to be rare or absent west of the 
Mississippi River, except in Louisiana and Texas, although it has 
been taken in Missouri, Arkansas, and Oklahoma. In Texas and 
Louisiana it is one of the most common ticks. 



224 YEARBOOK OP THE DEPARTMENT OP AORIOTTMURE. 

The lone star tick has been found on cattle, horses, human beings, 
dogs, goats, hogs, deer, squirrels, wolves, cats, and in the immature 
stages on certain birds. It appears to have a special predilection for 
goats. In the vicinity of KerrviUe and Llano, Tex., where Angora 
goats are raised in great numbers, this tick is more common than in 
any locality known to the writers, far outnumbering all other ticks. 

This tick and the Gulf coast tick are probably more frequently 
found attached to human beings than any species which occurs in 
the eastern and southern portions of the United States. Its long beak 
enables it to maintain a firm hold. Cases are on record in which 
severe results have followed such attachments. In these cases the 
injury seems to be merely mechanical or due to the ingress of bacteria 
through the punctures. Two investigators have conducted experi- 
ments to determine whether this species is capable of transmitting 
splenetic fever of cattle. They were unsuccessful in both cases. 

The lone star tick may be identified by the presence of a bright 
metallic spot on the shield of the female. This distinct mark gives 
it the common name by which it is known. Fully engorged females 
sometimes measure over one-half inch in length. The general shape 
is oval and the color generally grayish yellow. 

On account of its wide range and the number of animals it attacks, 
including man, this is one of the more important of the ticks. In 
localities where it becomes niunerous the cattle, horses, goats, and 
sheep suffer severely from its attack. The long mouthparts, which 
penetrate deeply into the skin, seem to cause more irritation than 
is caused by the attack of the fever tick, Margaropus annulatus. The 
large amount of blood taken by this species is an additional factor in 
causing it to be of considerable importance to stock raisers. 

This species is as susceptible as other species to oils and to the 
arsenical dip. To a certain extent it can be controlled by the same 
means which are used in controlling the fever species on cattle; at 
least this is the case in so far as dipping and greasing are concerned. 
The plans of relieving cattle of the fever tick and of freeing pas- 
tures by the starvation plan applied to the fever species are not 
equally effective against this one. The reason is that, unlike the 
fever species, it drops to the ground twice for the purpose of molting. 

THE GULF COAST TICK (aMBLTOMMA MACDLATUM KOCH). 

The Gulf coast tick occurs in the United States in a restricted 
region along the Gulf coast, especially in Louisiana and Texas. It 
has been recorded from Tennessee, Virginia, and California on single 
occasions. The occurrence of the species in these States is probaWy 
due to its having been carried on some of its hosts from the region in 
which it occurs commonly. The range of the species extends through 
Mexico and far into South America. 
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Plate XV. 



Fig. 1.-Caw Dying from GROSS INFESTATION by the North American Fever Tick. 
(Original.) 



Fig. 2.— Ear of Calf with Cluster of Gulf Coast Ticks. ^Original.) 
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Plate XVI. 



Some Ticks of the United States. 
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The Gulf coast tick is found more commonly on the dog than on 
any other hoist, although in its range in this country it is frequently 
found upon cattle, as well as upon human beings. It is probably 
inore inclined to attack human beings than any species found in the 
United States, except possibly the Rocky Mountain spotted-fever 
tick. 

In size and general appearance this tick resembles the lone star 
tick, but lacks the metallic spot which very readily distinguishes the 
female the lone star tick from all other species. The light mark- 
ing of the shield forms an irregular lyre-like pattern. 

In attacks upon various hosts it has been noted that this species is 
inclined to form clusters cimaisting of a half dozen or more indi- 
viduals. The long mouthparts give it a firm hold upon the host, nat- 
urally causing considerable irritation. The clustering thus leads to 
an amount of local irritation which frequently affects the host se- 
verely. (See PI. XV, fig. 2.) Up to the present time this species has 
not been found to transmit any disease. 

The life history of the Gulf-coast tick is very similar to that of the 
lone-star species, which has been described. The only control meas- 
ures that can be suggested are the use of oils or grease applied locally 
or the dipping in any of several well-known “ tickicides.” 

THE BOCKT MOUNTAIN SPOTrED-rEVEK TICK (DEEMACENTOR VENU8TU8 

banes). 

The Rocky Mountain spotted-fever tick is restricted in range to 
the western portion of the United States. Recent work by the Bureau 
of Entomology has shown that it occurs from Wyoming to Wash- 
ington State, and from New Mexico to California. It is thus essen- 
tially a species of the Rocky Mountain region. It is not to be 
found, however, equally numerous in aU portions of that section. 
The greatest abundance seems to be in Montana, Idaho, and Wyo- 
ming. South of Colorado and Utah it is very uncommon. The rela- 
tive abundance of this species in different States is probably indicated 
by the number of lots of specimens which were received at the Dallas 
laboratory during the season of 1910, 85 lots having been received 
from Montana, 84 from Idaho, 72 from Wyoming, 61 from Washing- 
ton, 29 from Colorado, 25 each from Oregon and Nevada, and 9 from 
California. The range of the species also extends into Canada and 
possibly Alaska, but its occurrence outside of the North American 
Continent is unknown. 

This tick, in certain ways, is not especially restricted as regards 
hosts. The immature stages are to be found on a large number of 
rUdents, but the adult stage occurs only very exceptionally on these 
animals. Adults have been taken commonly from only horses, cattle, 
deer, and mountain goats, in additimi to man. 

1— 70797"— TBK 1910 16 
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The existence of a number of closely allied species renders it imprac- 
ticable to give a description of this form which would enable the 
general observer to identify it. (See PI. XVI, figs. 1, 2.) 

Although of some little importance in the adult stage as a parasite 
of domestic animals, the injuiy to man by transmission of Eocky 
Mountain spotted fever overshadows the importance of this species in 
all other respects. It is one of the two ticks which are known to 
transmit diseases of human beings. The other case is an African 
tick, Omithodoros moubata, which transmits African relapsing fever. 
The history of the various steps in the demonstration of the connec- 
tion between this tick and spotted fever is of great interest. The dis- 
ease itself was not recognized as a distinct malady until a compara- 
tively few years ago. In 1902 Doctors Wilson and Chowning first 
placed on record the hypothesis that the disease was transmitted 
through the agency of a tick. In 1906 Dr. H. T. Ricketts undertook 
the study of the question. As a result of most carefully planned and 
praiseworthy investigation under many difSculties, Doctor Ricketts 
demonstrated that this species transmits the disease in nature. The 
control and eradication of spotted fever has therefore become essen- 
tially a matter of the control of the tick, exactly as the control of 
yellow fever or malaria depends upon the eradication of certain 
species of mosquitoes. 

The importance of this tick may best be considered in connection 
with the disease which it transmits. Although spotted fever occurs 
throughout the Rocky Mountain region, the death rate is high in 
but one locality. Ordinarily the death rate ranges in the neighbor- 
hood of 5 per cent. In the Bitterroot Valley, in Montana, however, 
there exists a type of the disease in which the death rate is much 
higher; it averaged 70 per cent in 114 cases which were collated in 
1902 by Doctors Wilson, Chowning, and Ashburn. It is estimated 
conservatively that since 1885 at least 400 cases of spotted fever have 
occurred in the Bitterroot Valley, the percentage of deaths showing 
that during this period the fever has caused the loss of 280 human 
lives. The deaths, outside of the Bitterroot Valley, due to the less 
virulent form of the disease, probably increase the total mortality 
during the last twenty years to 1,000. It will thus be seen that the 
tick is of considerable importance in a large portion of the United 
States. 

In addition to the direct loss of lives, a great indirect injury has 
been done by interfering with the development of large areas of 
land. Moreover, there is a possibility that this tick may become of 
even much greater importance. As far as can be seen there is im> 
reason why the virulent form of the disease occurring in the Bitter- 
root Valley could not be transported to other regions. If a person 
or animal harboring the organism of the disease should move from 
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the Bitterroot Valley to some other State where the fever tick occurs, 
opportunity would be given for the introduction of the virulent 
strain. This consideration emphasizes the great practical importance 
of attempting the eradication of the tick in the Bitterroot Valley. 

As has been indicated, this tick occurs in the immature stages on 
a large number of small mammals and in the adult stage only on 
man or a few of the larger animals. It is found in numbers in the 
adult stage only during a limited season. It is first noticed on do- 
mestic animals in very early spring. The season normally begins 
about the 1st of March and extends until about the 1st of June, 
after which the tick is not noticed until the following season. This 
seasonal abundance of ticks corresponds to the period to which cases 
of spotted fever are restricted. 

Like the majority of ticks, the Kocky Mountain spotted fever 
species engorges and drops from the host for both molts. It is thus 
radically different in habits from the species which transmits sple- 
netic fever of cattle and its control is correspondingly more difficult. 

Recent investigations in Montana by the Bureau of Entomology, 
in cooperation with the Montana Agricultural College, have indi- 
cated certain apparently feasible means for reducing the numbers 
of this species, or the possibility of eradicating it altogether. The 
matter will be dealt with fully in a contemplated publication. 

THE PACIFIC COAST TICK (dERMACENTOR OCCIDENTALIS NEUMANN). 

So far as now known the Pacific coast tick is limited in its distri- 
bution to western and central California and western Oregon. It is 
probably also to be found in Lower California and northwestern 
Mexico. It is the most common tick in the Pacific coast region, 
where it is usually called the wood tick. Cattle, deer, horses, dogs, 
and man are the more common hosts of the adults. The imma- 
ture stages undoubtedly attach to various small mammals. On ac- 
count of the fact that this tick occurs throughout practically the 
entire season in certain regions, it is of some importance as a pest 
of live stock. It is said to be most numerous during the rainy 
season, and at that time is frequently the source of much annoyance 
to man. 

This species resembles quite closely the Rocky Mountain spotted 
fever tick, but by the trained eye is readily distinguished from that 
species. It is much the same in color as the fever-transmitting spe- 
cies, but the white markings are interrupted by numerous red points, 
which give it a characteristic appearance. The engorged females 
are somewhat smaller than other members of this group of ticks, 
seldom attaining a length of more than one-third of an inch. 
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As has been stated, this species frequently attacks man, but no 
disease is known to be carried by it. Until recently this tick has 
been confused with the tick Dermacentor venmtv* Banks, which 
transmits Kocky Mountain spotted fever. The name Dermacentor 
occidentdlu erroneously appears in medical literature in connection 
with that disease. 

On account of the fact that this species drops from the host twice 
during its development in order to molt, it is doubtful if any method 
other than the use of “ tickicides ” can be successfully used in keep- 
ing it under control. 

THE AMEBICAN DOG OH WOOD TICK (dEHMACENTOH VABIABIUS SAt). 

The American dog tick is the most common species occurring east 
of the Mississippi River. Its range extends from Labrador to 
Florida ; although it occurs in Texas, it is uncommon there. Throuj^- 
out the central and Rocky Mountain regions it appears to be rare. 
Recently, however, an area of considerable size in California and 
Oregon in which this species occurs commonly has come to attention. 
It is surmised thi.t the species was introduced there by artificial 
means. 

The immature stages of this tick are found upon various small 
mammals. The d<^ appears to be the most important host for the 
adult stage, although in this stage the tick occurs upcm various wild 
animals as well as cattle and man. Although it has a strong ten- 
dency to attach in the ears of the host it does not attach far down in 
the ears, as does the spinose ear tick. 

This tick, when engorged, is of a bluish color. When fully en- 
gorged the female usually measures nearly one-half inch in length. 
The shield is reddish brown, marked with white. The marking is 
more or less variable, but generally maintains a pattern which en- 
ables the species to be recognized. 

Although of widespread occurrence in the United States, this 
species is of comparatively little importance. The dog is the only 
host which -ever suffers any serious consequences. The species is 
rather well known on account of its attaching to human beings, but 
so far as the records show no special consequences have ever followed 
its attack. The removal of the ticks from any host is an easy matter. 

THE BABBIT TICK (hA:HAPHY8ALI8 LEFOBIB-FALUSTBIS FACILABD). 

The rabbit tick is one of our most widely distributed species, being 
very commonly found on rabbits throu^out the United States and 
Mexico. It has also been reported from South America. In the ex- 
treme southwestern portion of the United States and portions of 
California, however, the common tick found on rabbits is another 
species. 
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This rabbit tick has been recorded from horses in one instance. 
With this one exception the rabbit is the only mammal upon which 
the adults of the species have been found. The larva; and nymphs 
are found very commonly upon ground-inhabiting birds, such as 
quails and larks. 

The engorged ticks are dark blue-gray to almost black in color. 
They frequently measure one-third of an inch iii length when fully 
engorged. No white markings appear on the shields of either the 
male or female. In all stages the mouthparts are extended on each 
side so as to form prominent angles. This character can usually be 
seen by the naked eye and is a reliable means of distinguishing the 
species from others found on rabbits. 

These ticks usually attach about the rabbits’ ears, or on other por- 
tions of the head. The engorged larvae and nymphs drop from the 
host in order to molt. 

On account of the fact that this tick is seldom found on other hosts 
than the rabbit, it is of little economic importance. In some cases it 
becomes so numerous upon rabbits and weakens them to such an 
extent that they are easily captured by any animal that preys upon 
them. The Bureau of Entomology has a record of 1,033 ticks of this 
. species having been taken from two rabbits in western Mmitana. 

An allied species, Httmaphysalk chordeilis Packard, has recently 
been reported as causing the death of young turkeys in Vermont. 
Another related species transmits a disease of the dog, known as 
malignant jaundice, in certain parts of South Africa. 

THE NORTH AMERICAN FEVER TICK (mAEGAEOPDS ANNULATD8 SAT). 

The well-known transmitter of splenetic or Texas fever of cattle, 
Margarcpug annidatus Say, in importance far exceeds any of the other 
ticks found in this country. It has received attention in various de- 
partmental publications and will consequently be given but brief 
notice in this paper. It is found throughout the Southern States. 
'The original northern limit of its range in the eastern part of the 
country corresponded rather closely to Mason and Dixon’s line. The 
work of eradication which has been undertaken recently has reduced 
the infested area considerably. Closely allied forms occur in other 
parts of the world, where they transmit diseases of cattle which are 
very similar, if not identical, with the splenetic fever which occurs in 
this country. 

This tick causes a direct loss of at least $40,000,000 a year in the 
United States; indirectly the damage is much greater. Although 
primarily a factor connected with cattle raising, the importance of 
this species extends far beyond that industry. It practically inhibits 
the proper utilization of live stock and thus prevents a raticHua} 
systm of agriculture. In this manner the whole structure of the 
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South is affected and its development held back. A better system of 
agriculture and rapid development are sure to follow the eradication 
of the tick. 

There are two peculiar features of the life history of this tick: It 
is practically restricted to cattle as a host, and it does not fall to 
the ground for the purpose of molting. These two peculiarities 
render the control of the fever tick a comparatively simple matter. 
Its failure to exist on other hosts renders it practical to free areas of 
infestation in a comparatively short time by the simple device of 
keeping the cattle out. Likewise the dipping or greasing of cattle 
is a certain and economical method. Both of these means are being 
practiced by the Bureau of Animal Industry of the Department of 
Agriculture, which has undertaken extensive work which will ulti- 
mately relieve the South of a most important obstacle to development. 

THE BROWN DOO TICK ( KHIPICEPHALUS SANQHINBUB IATHEILLe). 

In the United States the brown dog tick occurs numerously only in 
southern Texas, although there are records from a few other places. 
Outside of the United States it has a wide range. It occurs com- 
monly in Mexico, Central America, the West Indies, India, the Medi- 
terranean regions, South Africa, and elsewhere. In tropical and * 
subtropical regions throughout the world it appears to be the most 
common tick of the dog, but sometimes occurs on other hosts, the 
horse having been recorded. Essentially, however, at least in the 
United States, it is a parasite of the dog. 

The brown dog tick may be known by the reddish-brown color. 
This is not relieved by lighter colored markings, as is the case with 
other species of ticks, found infesting dogs in this country. Unlike 
the common dog tick in the eastern portion of the United States, this 
species is found on any part of the host. 

The allies of the brown dog tick which occur in South Africa are 
among the most important disease-bearing ticks that are known. On 
account of its close relation to the pathogenic forms, our species is 
of considerable interest. At present, as a mere parasite of the dog, 
it is of some importance in southwestern Texas. 

In India the brown dog tick has been found to be a transmitter of 
a protozoan disease of the dog. Up to this time there is no authentic 
evidence of the occurrence of this disease in the United States. If 
once introduced, however, there appears to be no reason why it 
should not spread in the region in which this tick is commonly 
found. A number of related species which do not occur in North 
America are concerned in the transmission of several important dis- 
eases of live stock in other parts of the world. 

Control of this species can be obtained by the systematic use of oils 
or grease. . 



THE EBADICATION %¥ €ATTLE TUBERCULOSIS IN THE 
DISTRICT OF COLUMBIA, 

By K. W. Hickman, 

Chief of the Quarantine Division, Bureau of Animal Inaustry. 

The eradication of tuberculosis from the dairy herds of the country 
seems, at the present time, to be occupying a prominent place in the 
minds and thoughts of breeders and of the general public. Owing 
to this increasing interest there is a growing demand on the part of 
the breeder for breeding stock free from tuberculosis and on the 
part of the public for a sanitary milk supply. As a result it is ob- 
served that dairymen and milk venders, either because of the pressure 
which is being brought to bear on them through the workings of 
competition, or for economic reasons, are in many sections com- 
bining in their efforts to free their dairy herds from tubercular infec- 
tion, and seem to be more generally falling into line in the great 
movement for the eradication of cattle tuberculosis. 

Thirty-five States and Territories, including Hawaii, now have, as 
a result of direct legislation or by proclamation of the governor, 
promulgated orders requiring the tuberculin testing of cattle as a 
prerequisite to their entrance. It is therefore not surprising that the 
work in connection with the eradication of cattle tuberculosis in the 
District of Columbia by the Bureau of Animal Industry of the De- 
partment of Agriculture, in cooperation with the District government 
through its health officer, has attracted widespread attention and 
unusual interest. In view of this interest and of the many inquiries 
received for explicit information regarding the work and the measures 
applied in its conduct, a comprehensive though necessarily concise 
account of its prosecution is here presented. 

The order of the Commissioners of the District of Columbia and 
regulations under which this work has been carried on are given at the 
end of this article. This order became effective when signed by the 
Secretary of Agriculture, November 27, 1909. The systematic test- 
ing of the cattle of the District under its provisions was begun two 
days later, and it required about four months to cover the entire 
territory, 1,701 head in all being tested. The work could probably 
have been accomplished with the working force utilized in consider- 
ably less time had it not been for the large number of premises upon 
which only one or two cows were kept. 

A relatively insignificant opposition was experienced, the owners 
generally exhibiting a favorable attitude and a disposition to aid the 
work. They realized the advantages that would ensue when their' 
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COWS would no longer be exposed to the infection of bovine tuber- 
culosis through diseased animals and infected premises. It may be 
stated, however, that the reimbursement provisions of the order con- 
stituted a feature of no smaU importance in securing the acquiescence 
and cooperation of owners in the eradication movement. 

Six Bureau veterinarians were assigned to the testing work, four 
of whom were continued throughout the four months, one during 
three months, and one was withdrawn within two weeks of the begin- 
iiing to direct and supervise the cleaning and disinfection of premises 
following the slaughter of reactors. 

The testing of the cattle was begun in the southeast comer of the 
District of Columbia, at which point a canvass was started, covering 
a designated territory, with a view to locating the owner of every 
bovine animal in such territory. Thus canvasses were made of suc- 
cessive sections of the District until the whole had been covered and 
the original testing completed, which occupied the period from 
November 29, 1909, to April 2, 1910. 

Meanwhile all cattle entering the District of Columbia from Mary- 
land, Virginia, or other States, except beef cattle consigned in cars 
for slaughter at establishments under Federal meat inspection, were 
identified, tagged, and handled in accordance with the order of the 
Commissioners. As a result of thus following up all animals tagged, 
it was found that no attempt was made to retain calves and castrated 
cattle brought in for slaughter; therefore an amendment was issued 
March 6, 1910, removing all restrictions concerning the entrance 
of these two classes of slaughter stock. 

Immediately after the finding of reactors to the tuberculin test 
a satisfactory appraisement was made, and the cattle were sold to the 
butcher submitting the highest bid, to be slaughtered subject to offi- 
cial post-mortem inspection. 

Promptly following the removal of reacting cattle, the premises 
that had been occupied by them were thoroughly cleaned and dis- 
infected under the supervision of a Bureau employee, a solution of 
bichlorid of mercury in water, 1 to 800, being used for this purpose 
and applied in the form of a spray by means of a strong force pump. 

Of the total number of cattle in the District of Columbia entering 
into the original test (1,701 head), 1,380 were apparently free from 
tuberculosis, having passed a satisfactory tuberculin test, while 321 
reacted and were slaughtered, and 305 of these were appraised and 
the owners indemnified. The remaining 16 animals were from Glov- 
emment -owned herds, for which no reimbursement was claimed. 

In the post-mortem inspections of these carcasses, the correctness 
of the tuberculin reactions was verified in 98.86 per cent of the re- 
actors, leaving only 1.64 per cent in which no tuberculous lesions were 
found. As an examination was not made of the deep-seated lym- 
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phatic glands and the interior of the joints, even this small percent- 
age can not be positively classed as errors in diagnosis. 

The following table gives a summary of the work : 

Summary nf cooperative tuberculneia inveallgaiiona for the suppression and pre- 
vention of luterculosis in cattle in the District of Columbia from yovember 


29, 1909, to Apra 2, 1910. 

Total number of premises upon which tests were applied 556 

Number of Infected premises 102 

Percentage of premises Infected : 18. 35 

Total number of cattle tested 1, 701 

Number free of tuberculosis 1, 380 

Number of reactors 319 

Number of suspects, which later reacted. 2 

Percentage of reactors 18. 87 

Number of cattle for which owners were reimbursed, on 98 premises 
(reimbursement not claimed for 16 cattle, on 4 premises. Govern- 
ment herds) SOB 

Total appraised value of 305 cattle $13, 851. 10 

Average appraised value per cow $45. 41 

Proceeds of sale of 305 cows to butchers $5, 757. 08 

Average sale price to butchers $18. 88 

Total reimbursement from available funds of Department $4,264.02 

Average reimbursement per cow $13. 97 

Total loss to owners on account of diseased conditions found in 

animals $3, 830. 00 

Average loss to owners per cow $12. 56 

Percentage of total appraised value paid by butchers 41. 56 

Percentage of total appraised value by reimbursement 30. 78 

Percentage of loss to owners by reductions from appraisement values 

on account of disease conditions found on post-mortems 27. 66 

Number of cattle upon which sale price to butcher equaled or ei- 

ceeded reimbursement 11 

Number of carcasses exhibiting lesions of tuberculosis and passed for 

food purposes 234 

Number of carcasses exhibiting lesions of tuberculosis and con- 
demned 66 

Number of carcasses failing to exhibit lesions of tuberculosis 5 

Percentage of carcasses passed for food 76. 72 

Percentage of carcasses condemned 21. 64 

Percentage of carcasses failing to exhibit lesions of tuberculosis 1. 64 

Summary of expenses of testing: 

Salaries $3,275.00 

Travel 615.48 

Hypodermic syringes, clinical thermometers, tags, and 
incidentals 95. 01 

Total expmises of testing and tagging $3, 985. 49 

Ooit to Bureau for reimbursement of owners 4, 264. 02 

Salaries and traveling expenses in connection with disinfection of 
premlsesL. ' 1, 020. 54 , 

Total expense to Bureau 9, 270. 05 
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The slaughter of cattle which reacted to the tuberculin test nat- 
urally created an increased demand for dairy cows within the Dis- 
trict, and cattle dealers proceeded to purchase cattle to supply this 
demand. Such cattle were mostly allowed to enter on permit, after 
identification, and were tuberculin-tested on the premises of the 
dealer, who, in case of reactors, bore the loss without reimbursement. 
Cattle were permitted entry into the District when accompanied by 
a satisfactory certificate of tuberculin test by an official veterinarian 
of the State from which they originated, and some were imported in 
this manner, while in several instances Bureau inspectors applied the 
tests at nearby points in neighboring States prior to entrance. Thus 
dairymen within the District were enabled with very little delay to 
replace their tuberculous animals with cattle known to be free from 
the disease. 

In order that tuberculosis eradication work in any given locality 
may be effective, a definite plan of operations is imperative; there- 
fore, in accordance with a previously arranged program, it was the 
intention to retest animals once a year on premises shown to be free 
from tuberculosis on the original test, but to apply retests Semi- 
annually, followed by thorough disinfection, on any premises upon 
which the infection should seem to persist. Accordingly the work 
of retesting was begun on June 1, six months from the time of in- 
augurating the work, on all premises which has shown infection on 
the original test. 

The work in the District of Columbia was undertaken in the belief 
that a demonstration of the practicability of eradicating cattle tuber- 
culosis from a given area would serve as an incentive for other com- 
munities, municipalities, or States to take up similar work. The 
working methods herein outlined successfully accomplished the de- 
sired results, and may serve as an encouragement to similar under- 
takings in other sections where a disposition to take up the work has 
been expressed, but where difficulty has been met in the formulation 
of proper plans and in securing the means for their execution. In 
connection with the latter, it should be noted that an important point 
exists in the degree to which the salvage reduces the expense of in- 
demnifying the owners for the loss of their cattle. 

While the tuberculin test is a wonderfully accurate agent in the 
hands of the qualified man for the diagnosis of tuberculosis, there is 
no uniform characteristic in the tuberculin reaction that will admit 
of a determination of the extent or the stage of the disease in the 
tuberculous subject ; consequently there are of necessity animals con- 
demned and slaughtered because of having typically reacted to the 
test which are not at the time of slaughter capable of transmitting 
infection. This fact is frequently pointed out as one of the chief 
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objections to the eradication of tuberculosis by this means of diag- 
nosis. On the other hand, as shown by Dr. E. C. Schroeder, super- 
intendent of the Bureau of Animal Industry Experiment Station, 
and others, neither is it possible by any known means to determine 
how soon an apparently healthy and profitable cow which has reacted 
to the tuberculin test will become a center of infection and a source of 
danger to other animals with which she is associated. (See Bureau 
of Animal Industry Circular 118, The Unsuspected but Dangerously 
Tuberculous Cow.) Therefore, since the degree of the disease can 
only be determined by post-mortem examination, it seems clear that 
the possibilities of danger in leaving an apparently healthy reactor 
in a herd, which may at any time become a source for spreading new 
infection, far outweigh the pecuniary loss incident to the immediate 
slaughter of such an animal, even when considered from a solely 
economic point of view. 

In the post-mortem inspection of these reactors it was found that 
234 carcasses, or 76.72 per cent, contained lesions which were suffi- 
ciently localized to safely admit of their use for food purposes, while 
the remaining 66 carcasses, or 21.64 per cent, showed generalized or 
sufficiently extensive lesions of tuberculosis to require their con- 
demnation to the fertilizer tank. 

People sometimes express wonder that the flesh of a cow, healthy 
in appearance, condemned and slaughtered on account of reacting to 
the tuberculin test, can be considered wholesome for food purposes 
if any lesion of tuberculosis is found on post-mortem examination, 
while the same cow can not be considered equally safe to retain in the 
dairy for the production of milk. It should be observed, however, 
that the extent of the disease is only revealed at post-mortem; the 
lesions may on the one hand be slight and localized, not affecting the 
flesh of the animal, and the slaughtering absolutely disposes of the 
case, whereas, on the other hand, the healthy appearing reactor may 
excrete tubercle bacilli at any time, and is therefore a constant menace 
both to man and to other cattle. Her milk drawn twice a day may 
be more or less constantly contaminated, rendering it, as well as the 
butter, cheese, or other raw products manufactured from it, a source 
of danger to consumers. 

Eetests are necessary at proper periods in eradication work, not 
because of the failure of tuberculin as a diagnostic agent, but because 
of the contagiousness of tuberculosis and the readiness with which 
most cattle which are exposed become infected. There is a period of 
time between infection and the development of the tubercular lesion 
known as the period of incubation, during which period an exposed 
and infected animal will not react to the test. Thus an animal or 
animals in a diseased herd may be infected as the result of exposure' 
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to their diseased associates or from the infected stables, but on 
account of the disease not having yet developed at the time of the 
testing of the herd they do not react. 

Advanced or generalized cases of tuberculosis may also fail to 
react to the tuberculin test, because the temperature of an animal 
with an excessive amount of disease is not affected by the injection of 
the tuberculin. These latter cases can, however, be picked out by 
physical examination, so there is slight probability of any such being 
overlooked in a herd by a careful and painstaking veterinary inspector. 

Again, there occasionally exists in a herd an animal with a healed 
tuberculous lesion, which lesion has become encysted or enveloped in 
a dense connective-tissue membrane. Such an animal will not react 
to the tuberculin test. At a later period, however, as a result of a 
slight new infection new tubercular foci may be started, or through 
some secondary inflammatory process the old tubercular process is 
given a fresh impetus and becomes progressive, all of which plainly 
shows the necessity for retests annually or semiannually, in accord- 
ance with conditions found at the primary test. 

It is desired to emphasize the fact, however, that when an animal 
once typically reacts to the tuberculin test there is no use whatever 
of a retest, as such an animal may positively be classed as tuberculous. 
The retesting of a typical reactor is, in fact, actually a dangerous 
procedure, for, as has been frequently pointed out by this Bureau, the 
results from the injection in the retest may be nullified or so masked 
by the previous injection that the owner and the person applying the 
retest may be deceived, and thus a tuberculous animal be retained in 
the herd to act as a source or center of infection. 

As previously stated, the work of retesting in the District of 
Columbia after the lapse of six months was started June 1, taking in 
order those herds from which reactors had been removed and 
slaughtered. At the present time (October 15, 1910) all herds of 
any size have been subjected to retest except the two Government 
herds (Soldiers’ Home and Government Hospital for the Insane). 
The unfinished work consists of premises upon which one to three 
animals are maintained, the retesting of which will tend to decrease 
rather than increase the percentage of reactors on retests, as all these 
premises were thoroughly cleaned and disinfected after the removal 
of the reactors. It may be added that the above-named institution 
herds have been subjected to annual tests during the past several 
years. 

The following table gives the details of the retesting, to date, of 
the cattle on each of the premises which proved to be infected on the 
application of the first test. It will be observed that the herds on 
premises Nos. 8 and 10 contained a larger proportion of reactors at 
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the time of retesting than any others, which fact has served to ma- 
terially increase the total percentage of reactors on retests. The 
writer feels that in order that the work of eradicating cattle tuber- 
culosis in the District of Columbia should have its due credit, atten- 
tion should be directed to the adverse conditions obtaining in these 
two instances. 


Betesting of cattle on infected premises in the District, of Columbia. Results 
of original tests and retests after lapse of sta? months. 



« TlMe vttre no Teactois among these cattle at the orlgtoiU test, but they Tt-ere exposed by reason of mixing 
with the cattle on tte adjoining premises, which were infected. 
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Retesting of cattle on infected premises w the District of ColumUa. Results 
of original tests and retests after lapse of si^ months — Continued. 


No. of premises. 

Original tests. 

Ketests. 

Total 

cattle. 

Number 

passed. 

1 

Number ' 
reacted. ' 

Total 

cattle. 

Number 

passed. 

Numbw 

reacted. 

40 

3 

1 

2 

1 

3 

3 

0 

41 

2 

1 

1 

1 

1 

0 

42 

34 

13 

21 

21 

20 

1 

43 

6 

HI 

2 

5 

5 

0 

44 

2 


1 

1 

1 

0 

45 

21 


18 

10 1 

9 

1 


15 


10 


13 

0 

47 

2 

HI 

1 

1 

1 

0 



12 

1 





4S 

2 

1 

2 

2 

0 








51 

11 

16 

j 1 

9 

9 

0 

52 

1 


1 

1 

1 

0 

53 

8 


2 

6 

5 

1 

54 

2 


, 1 

2 

2 

0 

55 

6 


1 

4 

4 

0 

56 

1 

0 

1 

1 

1 

0 

57 

8 

6 


8 

7 

1 

58 

7 

6 

^^B 

7 

7 

0 

59 

2 

1 


1 

1 ! 

0 


5 

2 


2 

2 ! 

0 

61 

19 

11 

8 

24 

24 

0 

62 

1 

. ® 

1 ' 

1 

1 

0 








64 

2 

1 

1 

2 

2 

0 

66 

1 

0 

1 1 

1 

1 

0 

66 

X 

0 

1 

1 

1 

0 

67 

1 

0 

1 

2 

2 ! 

D 

68 

2 

1 

1 

1 

1 1 

0 

69 - 

3 

2 

1 

1 

1 ; 

0 

76 

1 

0 

1 

1 

1 

0 

71 

2 

1 

1 

3 

3 

0 

72 

1 

0 

1 

2 

I 1 

1 

73 

128 

117 

11 

119 

1 119 

0 


147 

145 

2 

153 

152 

1 


1 

e 

1 

1 

1 

0 

Total 

915 

627 

288 

788 

753 

1 

35 


In the first, the owner bought 3 cows which had passed the 
tuberculin test out of a herd of 21, the remaining 18 having reacted. 
In the other case the fanner denied the existence of the disease and 
opposed the tuberculin test and the subsequent work of disinfection, 
even claiming to disbelieve that the lesions of tuberculosis shown 
him at post-mortem were anything of a serious nature or in any way 
different from what he had observed in numbers of cows which he 
had se^ slaughtered. There is no reason to doubt that he was cor- 
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rect in claiming to have seen plenty of similar conditions in cows 
when slaughtered, but his experience related to the slaughter of 
cows on the farm or at country slau^terhouses, where the tuber- 
culous cow is commonly brought for final disposal. Unfortunately, 
however, in these instances there is generally no inspector at hand • 
to prohibit the use for food purposes of such carcasses or portions 
of carcasses as are contaminated with the germs of a dangerously 
contagious disease. 

Of the 75 premises originally infected according to the table, the 
number upon which a second infection was found was 13. Therefore 
the work so far accomplished has resulted in eradicating tuberculosis 
from 62 centers of infection. It should be noted, too, that more than 
one-half of the reactors on the retest were on 2 of the 13 premises. 
The percentage of premises showing a second infection is 17.33, and 
the percentage of reacting cattle on the retest is 4.47. But it should 
be observed that this percentage is based exclusively upon a retest of 
cattle on premises found to be infected in the primary test, whereas, 
if the percentage were based upon the whole number of cattle in the 
district, as in the case of the primary test, the percentage of reactors 
would be reduced to about 2, which is a great improvement upon the 
18.87 per cent found by the original test. This result argues well for 
a speedy and total eradication of the disease from the cattle of the 
district. 


(United States Department of Agrlcalture, Bureau of Animal Industry.) 

ObDER or THE COMMISaiONEBS OF THE DISTRICT OF COLUMBIA FOB THE SUFPRES- 
SION AND PbEVENTION OF TUBEBCULOSIS IN CaTTLE. 

Executive Office, 

COMMIBSIONEBS OF THE DiSTBICT OF COLUMBIA, 

W<i9hmQion, 'Sovemher 26, 1909, 

Ordered: The Commissioners of the District of Columbia having learned that 
tuberculosis, a communicable disease, prevails among the cattle in the District 
of Columbia and adjacent States, do hereby, pursuant to law, authorize and 
direct the following measures for the prompt suppression and to prevent the 
spread of bovine tuberculosis within the District of Columbia and to adjoining 
States; 

Section 1. It Is hereby ordered that no cattle shall, in any manner, be re- 
moved from the District of Columbia except upon written permission from 
the Chief of the Bureau of Animal Industry or the Health Officer of the District 
of Columbia, which removal shall only be granted for cattle which have success- 
fully passed an official tuberculin test, or are for immediate slaughter at an 
establishment at which United States meat inspection is maintained. 

Sec. 2. Any person, firm, or corporation desiring to bring any cattle into the 
District of Columbia, except as provided in section 3, paragraph (c), shall first 
make application and obtain a permit from the Chief of the Bureau of Animal 
Industry or from the Health Oflker of the District of Columbia. The said 
application shall be in writing, stating the number, sex, and the age of the 
cattle, whether over or under 6 mouths old, the exact place, date, and time at 
which it Is desired to enter said cattle, and their destination within the Dls-^ 
trict of Columbia, together with a declaration showing clearly the purpose for 
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which the cattle are desired to be entered, whether for immediate daughter, 
feeding or breeding purposes, or for milk production. 

Sec. 8. (o) Cattle offered for entry into the District of Columbia must be 
accompanied by a permit, as prorlded in section 2, and must be idmitlfled by an 
ofllcial veterinarian of the Bureau of Animal Industry or of the Health Depart- 
m«it of the District of Columbia, and must be appropriately tagged before 
entrance Is permitted, except as provided In paragraph (c) of this section. 

(b) Cattle over 6 months old, for purposes other than Immediate slaughter, 
unless accompanied by a satisfactory certificate of tuberculin test by a veteri- 
nary ing)eetor of the Bureau of Animal Industry or an official veterinarian 
of the Health Department of the. District of Columbia or of the State 
from which brought, must be immediately taken after identification, as pro- 
vided in paragraph (a) of this section, to a place designated by the Chief 
of the Bureau of Animal Industry or Health Officer of the District of Columbia, 
and there quarantined apart from all other cattle until officially tuberculin 
t^ed and disposed of in accordance with these r^ulations r Provided, That no 
indemnity shall be allowed for such cattle as shall be slaughtered on acccount 
of their being deemed to be tuberculous. When accompanied by certificate of 
tuberculin test, as herein provided, the said certificate must show the place 
and the date, within thirty days, of being offered for entry, of inspection and 
tuberculin testing, also temperature chart, description of the animal or ani- 
mals, age, markings, and tag uumbers, if ta^ed. 

<c) Cattle for immediate slaughter may enter the District of Columbia If 
tagg^ in accordance with paragraph (a) and without the tuberculin test, on 
condition that the tag therein provided for shall remain attached to the hide 
until removed in the presence of an employee of the Bureau of Animal Industry / 
or of the Health Department of the District of Columbia, to either of whom 
it shall be delivered. The owner of the animal at the time of slaughter is 
hereby required to notify the Chief of the Bureau of Animal Industry or the 
Health Officer of the District of Columbia, stating the place where the hides 
will be found. If shlpp^ in cars and consigned direct to an establishment 
having United States meat inspection, cattle for immediate slaughter may 
enter the District of Columbia without complying with section 2 and section 3, 
paragraph (o): Provided, hencever. That the consignee shall keep a complete 
record of each animal received, date of receipt, its place of orl^n, railroads 
traversed, name of shipper, and butcher qlass to which each animal belongs, 
and shall report the same before the slaughter of any such animals to the 
Chief of the Bureau of Animal Industry through the veterinary inspector 
stationed at that establishment 

(d) Cattle under 6 months old for purposes other than Immediate slaughter, 
when not accompanied by certificates as indicated in paragraph (b), may be 
brought into the District of Columbia as provided in paragraph (o), but said 
cattle must be accompanied by affidavits by the breeder or feeder and by the 
owner or shipper; said affidavits to state that tuberculosis has not been known 
to exist on the .premises, during the six months immediately preceding the 
offer for entry, upon which said animals have been kept 

Sec, 4. Cattle over 6 months old already within the District of Columbia 
shall be inspected and tuberculin tested by a veterinary inspector of the Bureau 
of Animal Industry or of the Health Deiwriinent of the Wstrict of Columbia. 
Cattle under 6 months old shall, la the same manner, be inspected, and when 
deemed necessary shall be tuberculin tested, said inspection and tuberculin 
testing ^0 be repeated annually, or at such times as the Chief of the Bureau 
of Animal Tndu^ry or the Health Officer of the District of Columbia may 
direct All such cattle shall be officially tagged 8., B. A. I.,” with a 
serial number, or ** U. S., B. A. I„ Reacted,” with a serial number. 

Sec. 5. All cattle already within the District of Columbia which are deemed 
to be tuberculous, either as a result of physical examination or the tuberculin 
test, shall be slaughtered within a time and at a place designated by the Chief 
of the Bureau of Animal Industry or the Health Officer of the District of 
Columbia, and shall be subject to official post-mortem inspection, and the 
carcass of any such animal shall be disposed of according to the meat-inspection 
regulations of the Bureau of Animal Industry. All such cattle stoll be 
appraised before being slaughtered, the owners to be indemnified as hereinafter 
provided ^m any available appropriatiott made by Congress for the Bureau 
of Animal Industzy of the tfnic^ States Department of A^cultnre for carry- 
ing ont the provisions of the act of May 29, 1884, except as spewed in s^on 
8 of these regulations: Provided, That no liability shall be incurred under 
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these r^ulations by the United States Department of Agriculture in excess 
of the f^ds available from the aforesaid appropriation of Congress, and when- 
ever the Chief of the Bureau of Animal Industry 'shall deem it necessary or 
advisable, because of the lack of funds for the aforesaid purpose, he shall 
notify the Health Officer of the District of Columbia to that effect, and there- 
after no liabilities shall accrue against the United States on account of any 
act done or permitted under these regulations. 

Sec. 6. (a)* The Health Officer of the District of Columbia shall designate or 
request the Chief of the Bureau of Animal Industry to designate an appraiser, 
who shall appraise each animal within five days prior to the date of slaughter, 
basing the amount upon the class and market value of the animal at the time 
of the appraisal, whether for breeding purposes or for meat or milk production. 
Animals reacting to the tuberculin test but not exhibiting any physical evi- 
dence of tuberculosis shall be appraised without considering the presence of a 
diseased condition, but animals exhibiting any physical evidence of tuberculosis 
shall be appraised as diseased animals. The amount of appraisal shall not in any 
case exceed the sum of seventy-five dollars for a pure bred and registered animal 
or the sum of fifty dollars for a grade or nonregistered animal. If the amount of 
appraisal of any animal, as determined by the appraiser designated, is not sat- 
isfactory to the owner or owners of such animal, a written notice of such fact, 
setting forth the reasons for complaint, shall be forwarded upon the day of 
appraisal to the Health Officer of the District of Columbia. The amount of the 
appraisal shall then be determined by arbitrators, one to be appointed by the 
Health Officer of the District of Columbia or the Chief of the Bureau of Animal 
Industry and one by the owner or owners of the animal or animals. If the 
said arbitrators are not able to agree as to the amount of appraisal, a third 
arbitrator shall bo appointed by them, whose decision shall be final. Arbi- 
trators shall be paid at arateof compensation not to exceed five dollars per diem 
and necessary expenses. Compensation for the arbitrator appointed by the owner 
and the third arbitrator, If appointed, shall be paid from the fund of the 
United States Department of Agriculture if the decision made is against the 
arbitrator appointed by the Health Officer or the Chief of the Bureau of Animal 
Industry, but If the decision is in favor of such arbitrator the owner shall pay 
the compensation of the arbitrator appointed by him and the third arbitrator, 
if appointed. 

(ft) Following the appraisal of aAimals, In accordance with paragraph (a) 
of this section, the amount of reimbursement shall be determined by the results 
of post-mortem inspection according to the following rules : 

Rule 1 . — If any animal is found, u[)on post-mortem inspection, not to be 
affected with tuberculosis, the carcass and other edible portions shall be |)assed 
for food, and the owner shall sell the same, including all accompanying parts, 
for a reasonable price, which price shall be deducted from the amount of ap- 
praisal, and the balance, If any, thus remaining shall be paid from any fund 
available for that purpose. 

Rule 2 , — If any animal is found, upon post-mortem inspection, to be affected 
with tuberculosis, and the lesions are such that the carcass and parts of the 
carcass are passed for food, the owner shall sell the same, including all accom- 
panying parts, for a reasonable price, which price shall be deducted from eighty 
per centum of the amount of the appraisal, and the balance, if any, thus remain- 
ing shall be paid from any fund available for that purpose. 

Rule S . — If any animal, upon post-mortem insi)ection, is condemned for offal, 
the owner sffiall sell the hide for a reasonable price, which price shall be de- 
ducted from forty per centum of the amount of the appraisal, and the balance, 
if any, thus remaining shall be paid from any fund available for that purpose. 

Sec. 7. Any premises upon which there have been kept animals affected with 
tuberculosis shall be disinfected promptly after the removal of such animals, 
and in a manner satisfactory to the Chief of the Bureau of Animal Industry 
or the Health Officer of the District of Columbia, said disinfection to be at the 
exp«ise of the owner or owners of the premises or of the owner of the animals. 

Sec, 8. Any owner, shipper, or common carrier bringing any cattle Into the 
District of Columbia in violation of these regulations will be liable to prose- 
cution, and the cattle shall be immediately removed, at the owner’s expense, 
from the District of Columbia. Such cattle, however, may remain in the Dis- 
trict of Columbia If inspected and tuberculin tested under the following con- 
ditions: The owner or owners shall first sign an agreement providing for the 
inSpectlbii and tubercolin test by a veterinary Inspector of the Bureau of Anl- 

l-r-TOTfi?®— YBK 1910 16 
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mal Indastrp or of the Health Department of the District of Columbia, and If 
any one or more of the s^id animals should then be deemed tuberculona, that 
he or they will cause such animals to be slaughtered In accordance with the 
speclfleatlons of section five of these regulations; and, further, that no claim 
for reimbursement for any loss which might be thus sustained will ever be 
made against the United States Department of Agriculture, or any other branch 
of the United States Goi'ernment, or the District of Columbia, or any officer or 
department thereof. 

Sec. 9. Any person violating any of these regulations, or entering cattle by 
fraudulent means, or using false or fraudulent tags, or Interfering in any way 
with the work of any official, or using any false or fraudulent means to enable 
any cattle to pass the tuberculin test, shall be punished by a fine of not more 
than forty dollars nor less than five dollars. 

The foregoing regulations shall go into effect upon their approval by the 
Secretary of Agriculture. 

HBNBT B. P. MACFASLAim, 

Henet L. West, 

William V. JunsoN, 

Commissioners of the District of Columbia. 

Approved, November 27, 1909. 


James Wilson, 


Secretary of Agriculture. 


Note 1. — On March 5, 1910, an amendment was issued to the above order 
permitting the unrestricted entry of calves under sir months old and castrated 
cattle for Immediate slaughter. 

Note 2.— The States of Maryland and Virginia require tuberculin test for 
dairy and neat cattle entering from other States. 



THE GAME MARKET OF TO-DAT. 

By Hehry Oldys, 

Ataisiant Biologist, Biological Survey. 

IKTRODDCTION. 

The game market of the United States is in a transition stage. The 
past history of the country has been marked by waste of its natural 
resources; the future will probably be governed by careful conserva- 
tism; we are at present midway between the two extremes, and this 
condition is reflected in the game markets, which show all the irregu- 
larity and inconsistency that naturally accompany a period of change. 
The older countries of the world long ago learned the lesson ex- 
perience is now teaching us, and it is significant that England has 
more game to-day than several sections of equal area in the United 
States. The wasteful methods of the past have resulted in the hasty 
adoption of stringent restrictions on trade in game, which is the 
chief drain on the comparatively small supply of American game re- 
maining. This sudden change of policy has excited the antagonism 
of the vested interests affected, and has been followed by a constant 
contest between officials charged with enforcing the new laws and 
market hunters and dealers whose former privileges have been cur- 
tailed. Some game markets, however, are as open at certain seasons 
as ever, though the former abundant supply is no longer displayed. 

EARLY ABUNDANCE OF GAME. 

The first colonists in America found the land teeming with game. 
The coasts and inland waters were covered with waterfowl ; the for- 
ests were fiUed with deer, elk, wild turkeys, grouse, and smaller 
game; and the meadows and plains were swarming with prairie chick- 
ens and buffalo. During the migration period the waters were alive 
with waterfowl, and the bays and shores where swans resorted ap- 
peared as if dressed in white drapery.’ “ Mighty flocks of geese and 
brant ” and “ wild ducks innumerable ” wintered in Virginia.’ Wild 
turkeys, “the most important fowl of the country,” were found in 
flocks of 20 to 40 in all wooded parts of the land, and were bought of 

' Van der Donck, Adriaen, Description of the New Netherlands, 1653. Collections of 
the New York Historical Society, 2d aer., Toi. 1, p. 174, New York, 1S41. 

* Clayton, John, A letter from Mr. John Clayton to the Boyal Society, May 12, 1688,' 

p. 88. 1688, 
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the Indians by the New Netherlands colonists for 10 stivers (20 cents) 
each (Van der Donck). Bobwhites and ruffed grouse were even more 
numerous, and were regarded as too insignificant to spend powder on. 
In colonial days Massachusetts even placed a bounty on ruffed grouse 
to protect crops. The heath hen, or eastern prairie chicken, now con- 
fined to Marthas Vineyard and reduced in numbers to about 200, fur- 
nished an abundant article of diet to the colonists in New England 
and New Netherlands — so abundant, in fact, that articles of appren- 
ticeship often specified that apprentices should not be compelled to 
eat its meat oftener that twice weekly.* Pigeons were innumerable. 
The Indians used to gather in bands of 200 or 300 at their nesting 
places and feast for a month or more on squabs (Van der Donck), 
and dressed pigeons were sold in Boston for threepence a dozen.^ 
Big game was plentiful. A good buck could be bought in New 
Netherlands for 5 guilders ($1.20) and often for much less (Van der 
Donck). The northern woods were filled with moose. Elk were 
so abundant that a hundred might be found in spring “ within the 
compasse of a mile ” (Morton). Buffalo were numerous in all open 
country. A settler at Onondaga Lake, in central New York, esti- 
mated that 10,000 buffalo were accustomed to visit the salt springs 
on his place. In two years he and some companions killed 600 
or 700 for their skins, which brought 2 shillings each. 

The settlement of the country, at first comparatively slow, has 
latterly been exceedingly rapid. The line of advancing settlement 
required one hundred and sixty-one years to extend from the coast 
of Virginia into Kentucky (1606 to 1767), and nearly a century later 
it had scarcely crawled beyond the edge of the Great Plains, while 
now there is hardly a square mile of tillable land in the entire 
country which is not settled. Though many spots are yet so wild 
as to permit a harbor (though not a safe one in open season) where 
native game may still be found in moderate abundance, and though 
migratory game birds breeding in northern wildernesses may yet 
pass in spring and fall with some suggestion of the former myriads, 
yet the important game of America is nearly gone and without great 
conservatism in the immediate future will shortly disappear. 

It is interesting to note how late game has continued to be abundant 
in some regions. A New York newspaper for July 23, 1772, adver- 
tising the sale at public auction of a tract of more than 100 acres 
located in what is now Harlem, in the city of New York, stated that 
it abounded with “ wild fowl, as ducks, geese, pidgeons, quails, etc.” • 
On Long Island about the close of the eighteenth century “ immense 

' Beport of Uamchoeetu Commlulon of Floberfw aod Qtise for 1907, p. M, 1908. 
"note it saw opparrntl]' but one poswnaer pigeon left, a female, 17 pean ol^‘ beM la 
In the Zoological Garden of Cincinnati. 

MBp Yoep Tbo*. F., The Market Book. p. 197, THew York, 1862. 
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quantities of game and deer ” were “ found amidst the brushwood,” 
and “ great numbers ” were “ annually killed, as well for the New 
York market as for the support of the inhabitants of the island.”' 
In 1870 the prairie chicken was said to be “ found in most Western 
States, but in the greatest abundance in Illinois, Iowa, and Minne- 
sota, Iowa standing preeminent in this particular;” and “carload 
after carload,” it is stated, were shipped every winter to the sea- 
hoard cities;' and in 1874 it was said to occur “in myriads” at 
Council Blutfs, Iowa.' In 1906 the State fish and game warden of 
Iowa reported to the Biological Survey that the prairie chicken 
was “ very scarce ” in the markets of Council Bluffs and other Iowa 
towns, the few that were on sale having been imported from Minne- 
sota and the Dakotas, and added : “ Prairie chickens are becoming 
more rare in our State every year. * * * Their natural breed- 
ing place is in the wild-hay lands, which are becoming very scarce 
in this State.” As late as 1892 game of all kinds was reported as 
plentiful in the Ozark Mountains of Missouri, and small game was 
so abundant that it was practically ignored by the natives.* 

Such accounts might be multiplied indefinitely. These are suffi- 
cient, however, to show how recent and rapid has been the change 
from abundance to comparative scarcity in many regions as settle- 
ment has advanced and to point out how imminent and yet unper- 
ceived may be the danger of extermination of many species. Even 
to-day accounts are published of the enormous and supposedly inex- 
haustible supply of game in regions where, within a decade or two, 
the sportsman will probably be making earnest attempts to restock 
exhausted covers. 

INCREASE IN PRICES OF GAME. 

As game has decreased, prices have risen. By 1763 game had been 
so reduced, especially along the Atlantic coast, that although a short 
distance inland there was an apparently limitless supply, the grow- 
ing scarcity had begun to manifest itself in the markets. On August 
24, 1763, a committee selected by the “ freemen and freeholders ” of 
New York to “ assize ” market prices of meats and provisions, pub- 
lished the following schedule of the prices for game : ' 


Venison (maximum price) per lb— 5d. 

Pigeons “ dos— 18d. 

Quail 1 each— IJd. 

Heath h«is “ — 15d. 

Partridges “ Is. 


'Weld, Isaac, Jr., Travels throagh North America during the Years 1795, 1796, and 
1797, p. 463, London, 1799. 

• IVr, Fin, and Feathers, p. 15S, New York, 1870. 

* Cones, Elliott, Birds of the Northwest, p. 420, Washington, 1874. 

‘Shewey, Arises C., Sbewey's Guide and Map to the Happy Hunting and P'ishing 
Grounds of Missouri and Arkansas, p. 6, 8t. Louis, 1892. 

B De Voe, Thos. F., The Market Book, p. 142, Now York, 1862. 
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Black and other large ducka : each__ la. 


Teal and other small ducks “ __ 6d. 

Turkey cock “ .. 5s. 

Turkey hen “ — 3s. 6d. 

Turkey cock (poult) “ 2s. 3d. 

Turkey hen (poult) “ — la. 9d. 

Wild goose 2s. 

Wild goose (immature) “ .. 18d, 

Brant “ .. 15d. 

Snipe (large) per doz 15d, 

Snipe (medium) “ “ 12d, 

Snipe (small) “ “ 6d. 

Other small birds “ “ — 6d. 


It is interesting to compare these prices with the following (whole- 
sale) prices in the New York markets in 1910.* 

Grouse, domestic per pair— $3. 00 

Grouse, foreign “ “ __ $1. 25 to 1. 75 


Partridge, domestic “ “ 

Woodcock, domestic “ “ „ 

Golden plover per dozen— 

English snipe “ “ — 

Canvasback duck per pair— 

Redhead duck 

Mallard dock 

Bluewing teal 

Green wing 

Broadbill duck 

Bail, No. 1 per dozen— 

Rail, No. 2 “ “ - 

Venison, whole deer per pound.. 

Venison, saddle “ “ .. 


3.50 

1.50 

2.50 
2.00 
2.25 
1.60 

.75 

.75 

.50 


.22 

.30 


4.00 

2.00 
3.50 
3.00 

3.00 
2.60 
1.25 

1.00 
.90 
.75 

1.00 

.60 

.25 

.35 


The advance in prices can be well shown by a comparative state- 
ment of the price of a whole carcass of venison. Assuming that a 
large deer, such as would find its way readily to the New York 
market, would weigh 175 pounds, and remembering that an English 
penny is about 2 cents, we can compare the prices of 1653, 1763, and 
1910 thus; 


1653. Whole deer, fl.20. 

1763. Wholedeer, 117,50 (maxlmumprlce). 

1910. Whole deer, 543.75 (maximum price, wholesale).’ 

The comparison in the table below of some New York prices of 
1763 and 1910 with London prices of 1910 * for the same or similar 
game, yields significant results. 


^New York Journal ol Commorce and Commercial Bulletin, Oct. 20, 1910. The whole- 
sale prices of New York are used merely for purposes of comparison with the earlier 
prices In the same market. They must not be taken as typical of general market prleei 
throughout the United States in 1010. 

* It is worthy of remark that In Alaska, which Is the lost part of the United States to 
^ exploited, a whole deer could be bought at Ketchikan in 1908 for $1.50, yery little 
lore than was paid by the Dutch settlers in New Netherlands in the eeventeenth 


’Taken from the London Times for October 14, 1910. 
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Comparative pricea of game in the markets of New York in 176S and 1919 and 
of London in 1910. 


Game. j 

New York, 
1763. 

New York, 1910. 

London, 1910. 


SO. 24 

.30 

.24 

.12 

.30 

Si. 75 to S2. 00 

1.50 

.62i 
.37i .50 

2.00 3.00 

$0.16 to SO. 24 

.24 .36 

.24 .36 

.16 .24 

.08 .16 


Mallard dock 

Teal 




^ Heath hea ia the New York markets of 1763. 


It will be noticed that the. London prices of 1910 correspond much 
more closely to the New York prices of 1763 than to the New York 
prices of 1910. 

PRESENT CONDITION OP C.AME. 

The last wild buffalo of the United States outside of the Yellow- 
stone National Park was killed in 1897. Antelope, elk, and moose 
will probably survive a little longer, while deer, under favorable con- 
ditions, will hold their own for some time to come. The original 
range of the buffalo extended from central New York to eastern 
Oregon and from northern Mexico to Great Slave Lake, nearly touch- 
ing the Atlantic coast in Georgia and the Gulf coast in Louisiana. 
By 1780 the last buffalo east of the Alleghenies had been killed. 
By about 1810 none were to be found east of the Mississippi. In 
1870 those that were left were confined to two great herds, the south- 
ern of which roamed the plains of eastern Colorado and New Mexico, 
southern Nebraska, western Kansas and Oklahoma, and northern 
Texas, while the northern herd ranged from northwestern Nebraska 
and western Dakota on the east to Montana and Wyoming on the 
west, and northward into Canada to the northern limit of the original 
range of the species. Twenty-seven years later not one was left in 
the United States except a few in captivity. 

The elk was originally found as far east as the seaboard States and 
westward to the Pacific coast. By 1850 it was still to be seen in 
southern New York and northern Pennsylvania and in the Alle- 
gheny Mountains in Virginia. It lingered in Michigan until 1877 
and in the Ozarks in Missouri as late as 1898. There are now fairly 
large herds in Montana, Idaho, and western Wyoming, and a few 
small ones scattered in four or five other Western States.^ 

Th6 American antelope, the only antelope found in the Western 
Hemisphere, which originally roamed the plains and prairies of the 

*Th§ elk wu reintroduced In the Adirondacks in New York in 1901, and the original 
stock of 22 has mnltlpUed until b; December 31, 1907, it was estimated that the herd 
numbered 426. About 60 elk, which probably escaped from the Austin Co^in preservet 
ore now running wild in New Hampshire, 
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West in countless numbers, in 1900 still covered a large area, but in 
isolated and rapidly diminishing herds. By 1908 these herds had 
been so reduced that it was possible to form the following fairly close 
estimate of the remaining numbers; Colorado, 2,000; Idaho, 200; 
Montana, 4,000; New Mexico, 1,300; Oregon, 1,500; Wyoming, 4,000; 
Yellowstone National Park, 2,000; other States, 2,000; total, 17,000. 

Moose, which have always made their home in the northern woods 
of the country, have fared better. In the eastern half of the country 
they still occur in Maine and Minnesota, and in the West in western 
Montana, northeastern Idaho, and the Yellowstone National Park 
and adjacent territory in Wyoming. 

Deer have been able to maintain themselves much better than other 
big game; still, in about one- fourth of the States they have either 
been killed oil or become so scarce that no hunting is permitted, and 
in the rest are generally confined to restricted localities. 

Quail have been reduced almost to the vanishing point in the 
Northern States, but are still fairly plentiful in the middle belt and 
are moderately abundant in the South. Wild turkeys originally fur- 
nished the colonists with an unfailing supply of food and were so 
abundant as to strike all visitors to the country as the most promi- 
nent and conspicuous of the inland game birds. Now they are com- 
paratively rare. None are left north or east of Pennsylvania, but in 
some localities in the South, particularly where settlement has been 
slow, they are yet found in fair abundance. Prairie chickens are 
still somewhat abundant in a few regions in the Mississippi Valley, 
especially in Nebraska and South Dakota, yet from the rapid settle- 
ment in that section and the ease with which the birds may be secured 
they will undoubtedly continue to show a swift decrease. 

The various species of grouse that inhabit the country west of the 
Mississippi are similarly doomed, except that some few may survive 
in the interior of unreclaimed deserts or in the fastnesses of moun- 
tains. Their extermination in all accessible places is dependent 
merely upon the rapidity with which such places are utilized for 
agricultural and other purposes. The same is true of the ruffed 
grouse of the East. This bird, once so numerous as to be rated in 
the Massachusetts colony as a pest, is now carefully protected 
throughout its range, and in the few markets in which it is still on 
sale sometimes brings as high a price at retail as $6 a pair (New 
York, 1910). The growing scarcity of the woodcock was discussed 
in the Yearbook of the Department of Agriculture for 1903.* Of 
waterfowl it may briefly be said that numerous as they may at times 
still appear to be, yet compared with their original abundance they 
are but few. Furthermore, althou^ in the fluctuations produred by 
’^climatic and other natural causes they may seem at times to be 
^ 


> Flalier, A. K., Two VanteUng Game Blrda. 
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recovering some degree of their former abundance, yet we must not 
allow these occasional years of comparative plenty to blind us to the 
rapid decrease which is in progress. 

CAUSES or DECBEASE. 

In seeking the reason for the immense decrease in the game of the 
country we have not far to look The recklessness with which the 
early colonists destroyed the game that filled this land to overflow- 
ing is astonishing, even though such wasteful methods are usual in a 
new country. We find them selecting haunches of venison and leav- 
ing the rest of the carcass to the dogs and beasts of prey ; giving wild 
geese to their dogs; and burning cand)rakes, thus destroying the 
haunts of many game animals and birds, merely to secure a day’s 
kill. Such practices continued to prevail on the border line of settle- 
ment as it advanced westward, and late in the last century numbers of 
slain buffalo were left to rot after their tongues had been cut out. 

As settlement progressed, a new and far more potent agent of de- 
struction arose in the growing and unregulated trade in game. Just 
as our forests have been converted into lumber at the demands of 
trade, so meadow and forest have been depleted of game for com- 
mercial reasons. The destructive power of unrestricted trade in 
game has latterly been greatly intensified by the development of 
cheap and rapid transit and of cold storage; and had it not been 
for the final adoption of measures limiting the market supply, our 
game would be practically gone, or at least utterly beyond the reach 
of the moderate purse. 

A third factor which has operated to reduce our stock of game, 
and one of no less importance than the other two, has been the con- 
version of wild into cultivated land. Forests have given way to 
plowed fields, meadows have been tilled, and swamps have been 
drained. These places when wild furnish suitable homes for game 
animals and birds, and their occupancy by man has permanently 
reduced the stock of game by depriving it of available shelter. As 
the country is more and more occupied by man, it must necessarily 
be less occupied by game ; hence we can never hope to restore former 
abundance. Nevertheless, by adopting methods of conservation - 
adapted to present conditions we should be able to preserve a fair 
supply of game indefinitely. 

BESTRICTIVE LAWS. 

Along with the disappearance of game has grown up a system of 
restrictive State laws. States have not, however, kept pace with the 
increasing need of protective measures, but have acted rather on the 
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principle of locking the stable door after the horse has been stolen. 
Game legislation ,has usually followed a well-marked course. First, 
hunting in the season of reproduction has been prohibited; then 
methods of hunting have been restricted; then sale and possession 
of ganie in close season have been interdicted; next, all hunting of 
certain species has been suspended for a term of years, in order to 
allow recuperation; then discrimination against nonresidents has 
followed; and, finally, bag limits have been imposed and resident 
licenses established. These provisions are mainly directed to the 
hunting of game, but with the growing importance of the game 
market it has been found essential to deal with this phase of the sub- 
ject by licensing market hunters, prohibiting export of game, for- 
bidding sale at all times, or combining all these features. 

Laws prohibiting all sale and export of game are comparatively 
recent. Their necessity under the existing conditions was readily 
recognized and the growth of such restrictive legislation was very 
rapid, as is indicated by the accompanying maps showing the States 
that prohibited sale and export at all times of all or jmrt of their game 
in 1890, 1900, and 1910, respectively. (See figs. 1 and 2.) 

MARKETS. 

The principal game markets of the United States are Chicago, 
New York, Philadelphia, and Boston. Until recently St. Louis be- 
longed in the list, but the legislature of Missouri passed a law in 1909 
closing the game markets of the State. Prior to that time St. Louis 
had been the depot for ducks of various kinds from Arkansas, Texas, 
and other States, quail from Kansas and Oklahoma, prairie chickens 
from Nebraska and South Dakota, and deer from southern States. 
Some of this game was distributed to smaller markets iir Missouri, 
Iowa, and Illinois, but much of it passed on to Chicago, there to be 
distributed to various eastern markets. Chicago draws on Michigan 
and Wisconsin for part of its supply of venison and receives much 
southern game direct. New York, besides obtaining game from Chi- 
cago, serves as a depot for game from surrounding points, such as the 
Susquehanna Flats and the Long Island coast, which furnish large 
supplies of waterfowl. It is the chief distributing point for game 
imported from Europe, such as quail, grouse, woodcock, black game, 
plover, pheasants, partridges, and deer. Boston probably stands 
first in the trade in deer, derived chiefly from Maine. Philadelphia 
is supplied largely from local sources, but has obtained quail direct 
from points as distant as Oklahoma or Texas afid deer dired; from 
Canada and North Carolina. 

The game market is closed in Detroit, Milwaukee, St. Paul, Minne- 
apolis, and Omaha, and to all game but waterfowl and rabbits in 
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San Francisco, and all but rabbits in Cincinnati, Cleveland, and 
Columbus. 

Low prices prevail at New Orleans, and also characterized the St. 
Louis market when it was open. Chicago and New York prices run 
rather higher, and those of Boston still higher. Philadelphia prices 
are moderate, those of Baltimore and Washington lower, and those 
of Richmond, Va., very low, almost rivaling the prices of the New 
Orleans market. In other cities prices vary considerably ; as a rule, 
however, the less important the market the lower the prices, though 
there are some striking exceptions.^ 

A few years ago much of the game on sale in the principal markets, 
particularly in the Middle West, was illegally procured. But since 
the passage of the Lacey Act and the establishment of more efficient 
warden service in the various States, the Department of Agriculture 
and State officials have been able to cooperate more effectively and 
most of the illegal traffic has been .suppressed. 

PRESENT MARKET SUPPLY OF CAME. 

Deer are fairly plentiful in the principal markets, though scarce 
in Washington, New Orleans, and Denver. Quail are at present 
more plentiful than they were a few years ago, and can be bought 
at from $2.60 to $5 a dozen, according to the market. Ruffed grouse 
are scarce everywhere, and prairie chickens are practically out of the 
markets; both species are frequently replaced by guinea fowl, which 
masquerade as grouse on the tables of hotels and restaurants. AVild 
turkeys are scarce or absent in all markets ; woodcock also are scarce, 
and usually retail for 75 cents each; snipe and other shorebirds are 
generally absent, and are not much in demand ; ducks are still plenti- 
ful in all markets, though local oonditions sometimes diminish the 
supply. Canvasbacks and redheads command high prices in the 
East, owing to their quality. Canvasbacks, sometimes sold as high 
as $7 a pair in Washington and Baltimore, bring only $7 to $9 a 
dozen wholesale at San Francisco. Mallards usually range from 75 
cents to $1.25 each — double tbe price of the small ducks. Rabbits 
are plentiful, and furnish a cheap and constant supply of food. 

FOBEIOII GAME. 

The invasion of the American game market by foreign game is 
significant. Game is not only more plentiful and cheaper in Euro- 
pean than in American markets, but it is sold at a lower price in the 
United States than corresponding American game. Thus we find 
foreign plover selling in Bostem at $3.50 a dozen, while native plover 
in the same market are bringing $1.20 a pair, and in Chicago Eng- 
li^ partridges offered for $12 a dozen, while ruffed grouse are quoted 
at $22 a dozen. The principal reason for this apparent anomaly is 
that the European game markets are largely supplied by private 
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preserves, which are comparatively few in number and near the mar- 
ket, and which can maintain their stock at a fairly constant point; 
while the American supply is obtained from distant and numerous 
sources and is derived from wild and practically unregulated stock. 
Another reason is to he found in the greater restrictions in the 
United States on commerce in game. In Europe game may be sold 
and transported freely in the open season, while in America sale and 
transportation are necessarily greatly limited. Free marketing of 
wild game leads swiftly to extermination, while game reared as 
private property may be marketed freely without reducing the stock. 

CONCIiOBION. 

From the foregoing considerations it will be perceived that the 
game market of the United States has constantly decreased in im- 
portance as game has become less and population has increased. 
From a time when bounties were paid for ruffed grouse and ap- 
prentices appealed from a diet of prairie chicken, we have reached 
the time when ruffed grouse are within reach only of the rich and 
prairie chickens are not to be had at any price. The meat of all big 
game except deer has been withdrawn from the market, and in many 
large cities even deer are not in the market, either because of nonsale 
laws or owing to the limited supply. " Babbits and waterfowl are 
still offered in some numbers, and quail are on sale every open season 
in a number of cities; but wild tuskeys, once so abundant that col- 
■onists shot them from their doorways, are rare in northern markets 
and are found in very limited quantities in the South ; while native 
woodcock and other shore birds are sold only in small numbers, if at 
all. The period has arrived when European pheasants, grouse, and 
plover are rapidly replacing corresponding American birds; and 
unless suitable measures be adopted for preserving and increasing 
our own game, we shall doubtless have to depend more and more on 
imported game for our market supply. 



PR06BE88 IN SAVING FOREST WASTE. 

By WiLLiAU U Hall, 

Assistant Forester. 

We are a people of rapidly changing customs. The farmer of 
to-day employs materials and proceases that differ from those of 
fifty years ago. The banker, the merchant, the teacher, each works 
by a system different from that of half a century back. Fortunately, 
most changes result in improvement. We find better materials and 
processes and discard the old ones. The tallow candle was super- 
seded by the kerosene lamp, the kerosene lamp by the gas jet, the gas 
jet by the electric bulb, and now we are working out infinite improve- 
ments of the electric light. It is much the same in the case of power. 
First, we had human power unaided, then man made a mighty step 
in advance by subduing the ox, the horse, and the camel to do his 
work. Another step, and the seas carried his commerce in wind- 
pushed ships ; another, and coal-generated steam multiplied ten times 
his power and his speed on sea and land ; still another, and to-day we 
have the realization of man harnessing the rivers and directing their 
energy to transportation in commerce, the lighting of cities, the 
turning of mills. 

TTie use of the forest, though constantly changing in practice, has 
been continuous from the earliest times. All the peoples of the 
world, regardless of race or state of civilization, have made use of 
wood wherever it could be had. We are told by those who may be 
assumed to know, that in Persia are great hills of ashes— the remains 
of the wood fires of the fire-worshippers kept alight through untold 
ages before Abraham came to Haran from his native Chaldea. Thus 
the record written in the earth itself is evidence of the dependence of 
primitive man upon the products of the tree, even before history 
began. 

The Anglo-Saxon has never been without his forest. IVhether 
among his clan upon the Weser, under his overlord along the Thames, 
or in his sovereign States in the valley of the Mississippi, he has had 
his tree to cut at will for fuel, to construct vehicles of transportation, 
or to build his shelter. Wood has been the cheapest, the most acces- 
sible, and the most easily worked of all materials available for the 
use of man. We have used it everywhere and for everything. One 
of our best-known foresters has said, “ Our civilization is built on' 
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wood. From the cradle to the coffin, in some shape or other, it sur- 
rounds us as a convenience or a necessity.” * A simple enumeration 
of the myriad uses of wood would extend to great length. 

Under such universal demands, the consumption of wood grew 
apace. Considering only the one largest demand upon the forest— 
that for sawed lumber — we find that 18,000,000,000 board feet were 
used in the United States in 1880, 24,000,000,000 in 1890, 35,000,- 
000,000 in 1900, and 40,000,000,000 in 1907. In addition we use wood 
in many other forms, such as hewed railroad ties, poles, and pulp. 
Our use of this material has come to exceed greatly that of any other 
people. Taking into account the whole tree, we take from our forests 
probably 125 cubic feet per capita annually; Germany uses only 37, 
and France but 26. 

SUBSTITUTION OF OTHER MATERIALS. 

Although our demand for wood outgrew our increase in population 
between 1880 and 1900, a change is now noticeable in this relation. 
The products of the forest reached their highest price in 1907, while 
the greatest production was in 1909. In 1907 the demand was equal 
to the supply. Since 1907, production has increased over 10 per cent 
while the demand has no more than remained steady and has prob- 
ably declined. At present there is a marked condition of overpro- 
duction. The reason in great part is that substitutes are taking the 
place of enormous quantities of lumber and are thus exerting a power- 
ful influence to lessen the demand for wood. In cities, steel and 
cement for frames; slate, metal, and patented materials for roofing; 
tile and cement for flooring, and marble for wainscoting and finish, 
have usurped places once belonging to wood. On the railroads, steel 
passenger and freight cars are displacing wooden ones, steel and con- 
crete bridges and trestles are coming in and those of wood are going 
out. The best railroads consider frame depots and board platforms 
things of the past. The situation is similar on farms and in rural 
communitiea Cement is relieving the pressure upon the lumber 
supply by coming into use where wood' was once the only material 
employed. A list of such uses would properly include fence posts, 
well curbs, walks, feeding and watering troughs, swine houses, silos, 
greenhouse beds, feeding floors, milk romns and cooling tanks for 
dairie-s, root cellars, floors for com cribs, cow sheds, chicken houses, 
and for numerous other uses about the farm where lumber was 
formerly employed almost exclusively. 

HOW WASTE OCCURS. 

The principles which underlie the intelligent use of a valuable 
resource like the forest are to utilize it economically and, if possible, 
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provide for the renewal of the supply. Fortunately the forest, un- 
like the minerals, is a renewable resource. Like the cereals, trees 
grow, and with intelligent management produce one crop after 
another. 

Much is known about the growing of trees, and considerable tree 
planting is being done. The schools are teaching both the sentiment 
and practice of tree planting, and individuals, cities. States, and the 
National Government are doing much work along this line. 

Upon the first principle of forestry, that of using the present 
supply economically, our knowledge is altogether too limited and 
our practice entirely inadequate. The wood which we cut in the 
forest each year, if compacted together, would form a solid cube 
one-half mile in dimensions. It is taken from the forest to meet 
the demands of many industries. The lumber industry takes 42 per 
cent; cordwood, 32 per cent; fence posts, 9 per cent; hewed railroad 
ties, 7 per cent; cooperage stock, 2 per cent; and pulpwood, 2 per 
cent. Minor industries consume the remaining 6 per cent. 

In the course of manufacture of sawed timber and its use by the 
industries, 67 per cent of the wood which grew in the tree is lost. 
In cordwood the loss is 6 per cent, and in posts and rails 20 per cent. 
In hewed cross ties the waste runs to 70 per cent, none of which can 
be used; and in cooperage stock it is even greater, amounting to 78 
per cent. 

It will at once be asked why this enormous waste occurs. The 
answer is easily found. We saw lumber with square edges, but 
the trees grow round. Our boards and timber must be straight and 
of the same width and thickness throughout, while the tree often 
grows crooked and always tapers. If the tree would accommodate 
us by growing with square edges instead of round, or even in the 
form of a cylinder instead of a cone, the waste would be less. Even 
then it would be considerable. There is waste in the stump because 
it is difficult to cut off the tree even with the surface of the ground, 
though it would be better for the forest if this were done. 

- Perhaps the greatest item of waste in the woods is found in failure 
to utilize the tops. Branches and tops are lopped off and left to 
decay on the ground. It is the dead tops with their clinging leaves 
and small branches that form the “slash” which burns with un- 
controllable fierceness during disastrous forest fires. Thus one form of 
waste leads directly to another. Even this is not all the waste that 
takes place in the woods. Defective trees, due to bums, decay, or 
insects, are often left uncut. Sound logs are overlooked in the forest, 
or sink in the streams while in the course of transportation to the 
millfL Altogether, it is probably true that 25 per cent of the wood 
wMdh is produced by growth is never taken from the forest at aU. 

L-7om*— YBK1810 — ir 
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qnoitly used to make lath and other small produots, Wi ^e waste is 
but slightly reduced by this utilization. A large part of the product 
turned out as boards must then go through the planing mill, where 
from one-eighth to one-quarter of an inch is taken off in giving true, 
smooth surfaces. In all, mill waste, as represented by slabs, edgings, 
trimmings, shavings, and sawdust, ea^y comprises S5 per cent of the 
wood which originally stood in the forest. 

This is not the end of the story. Further waste is entailed in work- 
ing up lumber in the building trades; in box and furniture manu- 
facture; in vehicle, car, and ship building; in fact, wherever sawed 
lumber is used. We must add to the 60 per cent of the tree left in 
the woods or lost at the sawmill Y or 8 per cent more, which is sawed, 
planed, or chiseled off in the course of remanufacture. To sum up, 
the total wastage where the tree is sawed into lumber foots up to 
approximately two-thirds of the original volume. 

In the case of timber which is hewed into railroad ties, cut into fuel 
wood, split into fence posts, or ground into pnlp, a waste occurs in 
a manner very similar to that which occurs in the sawmill. Not 
until the piece of wood has taken its final form in house, box, table, 
barrel, or railroad tie does waste cease, and, in fact, not even then. 
No sooner does man cease cutting away with his ax, saw, chisel, or 
plane than other agencies actively take up the work. Decay, fire, 
insects, marine borers, and mechanical abrasion are especially active 
agents of destruction, and are estimated to cause an annual loss of 
over nine billion board feet of wood actually in use. Of this 
amount it is estimated that decay is accountable for 81 per cent, 
abrasion or wear 8 per cent, insect destruction 5 per cent, and de- 
struction by fire and marine borers 3 per cent each. 

HOW .THE WASTE IS BBIHO SAVED. 

If the enormous waste which is sustained in the utilization of the 
forest existed without any effort being put forth to abate it, the 
prospect would be deplorable. However, the industriee which utilize 
the forest are making genuine effort to lessen the proportion of 
wasted materiaL This movement has been under way for several 
years, and while it has not progressed to the point of reducing to any 
great extent the total amount of the waste material it has made real 
advancement in many directions. It is the (hief purpose of this 
paper to note the lines along whiih this advancement is takiiig place. 

already seen, waste in the material which makes up the tree 
takes place in the fwest, during manufacture, and while in service. 
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At which point ia it most important cmumercially to put a dieck 
upon this waste? Evidently, upon that waste whidi occurs after the 
timber is actually put in service, because there the wood has its great- 
est value. Take the railway tie, for instance. When the tie is newly 
laid in the track it has its highest value. Decay there means not 
only the coat of a new tie, but the cost of transportation and of 
placing it in the track as well. It is a sound business principle that 
the wood-using industries should as the first step begin to conserve 
their wood materials by protecting them in use so that they will last 
as long as possibla 

For this reason we are now beginning on an extensive scale to 
treat with preservatives the timbers which are most subject to dam- 
age in use. These are railroad ties, bridge timbers, paving blocks, 
poets, poles, and piling. The time is elose at hand when we shall find 
it practicable to treat with preservatives the shingles on our houses, 
our porch floors and columns, and other parts of buildings which are 
subject to decay. The preservative treatment of timber is rapidly 
becoming a substantial industry. Some 80 plants are now in opera- 
tion, and more are being built every year. Many of these plants 
belong to railroad companies, while others do a commercial business. 
Two preservatives are widely lused in the United States. One is creo- 
sote, a product of coal tar, valuable for preventing both decay and 
destruction by marine borers; the other is zinc-chlorid, a water- 
soluble salt, and effective only against decay. In 1908 57.6 million 
gallons of creosote and 19,000,000 pounds of zinc-chlorid were re- 
quired for these uses, and applied to approximately 1,875,000,000 feet 
of timber. 

Before long we shall undoubtedly see some of the larger lumber 
companies putting in preservative plants at their sawmills. The 
advantage to the lumberman would be that he could profitably turn 
much of his low-grade lumber and wood waste, by treatment with 
preservatives, into merchantable railroad ties and similar commercial 
products. This would mean a reduction of the amount of timber 
going into low grades of lumber — an end which the lumberman very 
much desires, since he has too little of the best lumber and too mudi 
of the poorest. The advantage to the country would be a closer 
utilization of the trees which are cut and a saving of much of the 
high-grade woods which are now going into inferior uses. It is poor 
economy to put the best white oak into railroad ties, which last in 
an untreated condition only seven or eight years, when treated ties 
of rapid-growth pine and gum will last from twelve to fifteen; yet 
this has been the practice. 

Again, preservative treatment is making available large amounts 
of dead timber, which were until recently considered useless. Upon 
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the hig^ mountaiiis of the West are great areas covered with 
billions of feet of dead pine, spruce, and 6r, the result of forest fires, 
s<HBe of whidi occurred a quartw of a century ago. Two National 
Forests, the Holy Gross and Sopris, in Colorado, are estimated to 
ccaitaiu 165,000,000 feet of such limber. Much of this timber is still 
sound. If treated, it will be first-da^ material for fence posts, 
railroad ties, telephone poles, and mine timbers. 

SAvnro THE Hnx waste. 

The next point at which it is important to put a check upon wood 
waste is at the sawmill. In many ways improved methods are be- 
ginning to cut down waste at this point. Small articles of trade 
are being manufactured from material previously lost, or the waste is 
being turned into valuable products through chemical processes. 

Much waste of good material has resulted from the inability of 
lumbermen to market short or odd lengths of boards. In the past 
it has been impossible to buy, in the lumber yards, boards or timbers 
less than 10 feet long or pieces of odd lengths, such as 11, 13, and 
15 feet Timbers that would make boards less than 10 feet long have 
been thrown away unless they could be worked into lath or other 
small forms, and pieces that would readily make ^d lengths without 
loss were cut down to even lengths. On the Pacific Coast, where 
the Forest Service has investigated this practice, it found the loss 
due to the nonmanufacture of odd lengths in planing-mill material 
to be 2.7 per cent of the material which passed through the machines. 
For Washington and Oregon this means 15,000,000 feet of the highest 
grade of material each year. In the southern pine region the per- 
centage of loss is smaller than in the West, but the total waste on 
this account is probably not less than 30,000,000 feet. It is the de- 
mand of custom. Rather than buy 4-foot boards the American citi- 
zen prefers to get a 12 or 16 foot board and saw it into 4-foot lengths. 
We should also reo^nize the necessity for short-length boards. Two 
or three feet should be the minimum length of boards instead of 
10 feet. 

There is perhaps even greater waste because we do not utilize odd 
widths of boards. A section of a log which would make a board 7 
inches wide is sawed down to 6 inches, and so far little use has been 
found for the strip which is cut oS> 

Again, mute.r^ts from lack (^ knowledge of tiie pn^rties of 
woo^ a time when 6 lumberman went through the 
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Forest Products Laboratory, Madison, Wis.. the Purpose of which is to Save the Wood now Wasted 
IN Converting the Tree into Manufactured Products. 
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Plate XVII. 
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Plate XVII!. 



Fig. I.-Part of TM6 Equipment in the Wood-working Room. 
tine work nf i>roi)«riiig sj>i‘cimcns )\rr test is ilonc in Uiis room anM r(i<inircs a L'Uinplele 
SCI 01 lUKli-gra<lc wo'si workliig min hiucs.' 



Fig. 2.— Timber-testing Laboratory, Showing the Small Testing Machines. 
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Plate XIX. 



Fig. 1. —Pulp and Paper Laboratory, Showing Fourorinier Paper Machine and 
Pulp Eouipment. 



Fig. 2. Treating Cylinders, Pumps, and Tanks in the Wood-preservation 
Laboratory. 

[Important experimenls are now in progress, which have for their object the improvement 
of processes of treating wood to prevent its destruction by decay and mariue borers.] 
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in tile woods to burn or decay a number of eiccellent species which 
ought to yield valuable lumber for our markets. 

It is worth while to pursue this point one step further to note 
that loss is sustained because of our imperfect knowledge concerning 
the profitable production of the valuable chemical materials that can 
be obtained from wood. We know, for example, that we can obtain 
a large proportion of turpentine from certain forms of pine wood. 
If turpentine could generally be produced at a profit from southern 
pine mill waste, the quantity of such waste in the southern States is 
sufficient to produce a quantity of turpentine equal to that now 
obtained by tapping the live trees. A beginning along this line has 
already been made. About 30 distillation plants are operating on 
pine waste in the southern States and in 1907 had an output valued 
at half a million dollars. 

Turning to another phase of the problem, the waste of beech, 
birch, and maple in the northern woods is sufficient, if it could be 
properly utilized, to produce most of the wood alcohol and acetate 
of lime used in this country. If so used it would yield a product 
worth annually about $7,000,000. Most of the wood now used in the 
manufacture of these products is cut especially for the purpose. 
However, sawmill waste to the extent of 60,000 cords, or 5 per cent 
of the total, was reported in 1907 as used for this purpose, and the 
amount appears to be increasing each year. 

At the present time spruce, hemlock, poplar, and cottonwood are 
the woods chiefly used for paper making. If the slabs, edgings, 
trimmings, and shavings from the spruce, hemlock, poplar, and cot- 
tonwood cut for lumber in 1907 had been used for paper making, 
they would have furnished over 4,000,000 cords, an amount amply 
sufficient to make all the paper manufactured in the United States. 
The utilization of waste wo^ for pulp and paper manufacture has 
possibilities in spite of the fact that obstacles will have to be over- 
come. Waste wood is not in lengths and widths acceptable to pulp 
makers, and trouble is met in reducing it to a fibrous condition. 
Knots, bark, rotten wood, and dirt necessitate extra expense for 
handling. Yet in 1908, according to the census report, some 250,000 
cords of mill waste were used, and the quantity appears to be increas- 
ing annually. 

READJUSTMENT OF WOOD-USING INDUSTRIES NECESSARY. 

The foregoing considerations point to the conclusion that the 
principal cause of the great waste of wood in the course of manu- 
facture is the lack of proper organization and cooperation among the 
wood-using industries. The lumberman wants to make lumber and 
nothing else; consequently, much of his raw material is wasted. 
The cooperage manufacturer wants to make staves and nothing 
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else, and demands for his purpose the whole tree when he might use 
waste from the sawmill. Better adjustment would make it possible 
for the industry which makes small products to use as its raw ma- 
terial the waste of another which makes only large products. For 
example, consider the meat skewer. Custom decrees that it be made 
of hickory. In its manufacture, trees are cut down and sawed into 
pieces several feet long, from which the skewers are made. This 
is a wasteful procedure, and hickory is becoming scarce. Skewers 
should be made from the waste wood of other industries which re- 
quire hickory in larger pieces. 

An example of two industries which would pro£t by a closer inter- 
dependence than prevails at present may be found in lumber manu- 
facture and slack cooperage production. In the past they have been 
independent, each going to the forest and cutting down the trees 
needed, handling them by its own processes, and manufacturing its 
products without regard to the other. In lumber manufacture, the 
trees are cut into long timbers or boards with a total waste of about 
67 per cent of the tree. In cooperage manufacture, the trees are 
cut into small pieces of a length suitable for making barrel staves, 
heads, and hoops, with a waste of about 87 per cent. Why should not 
the barrel staves, heads, and hoops be made from the 67 per cent of 
waste in the lumber business! There is no adequate reason why this 
should not be done. Slack cooperage could be produced from ex- 
actly the kind of material which is wasted by thousands of feet in 
most of the large lumber operations. A large proportion of the tops 
and crooked logs left in the woods, some of the material that goes to 
the burner, and much more that is fed as fuel to the boiler would be 
excellent for slack cooperage pui'poses. Moreover, the two industries 
employ to a large extent the same woods and are centered in the 
same regions. It is clear that for the saving of needless waste these 
two industries ought to be combined, so that the barrel staves of the 
country might be made from the lumber waste. The census reports 
show that this combination is slowly being accomplished, but the 
wonder is that it has not been done before, and the need is that it 
should come about without delay. 

This is only one example. Many others exist. The important 
thing is that the lumber industry should not continue simply cutting 
logs into boards. It should diversify its products. Some of the 
large sawmills might profitably add box' factories, as has already been 
done in a few instances. Others should put in pulp mills, cooperage 
plants, preservative treatment plants, turpraitine or tannic-acid 
works. Still others will find it profitable to introduce handle or 
woodenware works. By working such auxiliary establishments the 
lumber industry will make a profit out of what is now but waste and 
the public will observe a great cutting down of the waste wood. 
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Beduction of the waste whidi takes place in the forest must inevi- 
tably follow the reduction of waste at the mill The operation of 
pulp mills, treating plants, and distillation retorts in connection with 
sawmills will give a threefold advantage. It will cut down the 
quantity of low-grade lumber now turned out, of which there is 
always an oversupply ; it will practically eliminate waste at the saw- 
mill and put out of business the “ burn er,” at whose vanquishment the 
American people can well utter a sigh of relief, and it will draw out 
of the for^ good wood that is now left there to rot. 

WHERE THE EBSPOKMEnjITY RESTS. 

When we consider the waste incident to the manufacture of fore^ 
products we are apt to charge this condition entirely to the lumber- 
man and to hold him responsible for its correction. While some 
individual lumbermen have hem flagrant offenders, it is hardly true 
that lumbermen as a class are to be blamed for wasting the forest 
As a rule, they bring out of the forest and sell aU the material they 
can handle without loss. Before the financial disturbance of 1907, 
when lumber prices had reached their highest point in our history, 
the lumbermen were cleaning up the ground fairly well. It paid 
them to take out the low-grade material. A few months later, when 
the market had gone to pieces, conservative sawmill men estimated 
that there was being left in the woods from 25 to 50 per cent more 
than when prices were good. The principle invariably holds that 
high lumber prices mean less waste, while low lumber prices mean 
more waste. The lumberman must leave in the woods or bum at the 
mill that which he can not sell for at least the cost of manufacture. 

If we insist on conservation of the timber supply, then the public, 
the lumbermen and the wood-wmsuming industries, and the National 
Grovemment must cooperate in bringing it about and in bearing the 
expense. The public, as its riiare in the cooperation, must expect 
to pay fair prices for lumber. Forest conservation could never be 
possible with the low prices which prevailed in former days. Some- 
thing can be done in some parts of the country under the present 
prices, but in general lumber prices will have to go somewhat higher 
than they are now before much can be done toward reducing waste in 
the forest Anotiier thing which the public must be prepared to do is 
to accept new kinds of wood and new forms of manufacture. The 
farmer must give up the use of cedar, white oak, and chestnut posts 
and be content to use willow, cottonwood, and pine, creosoted to 
make them durable; railroads must cease using white-oak ties and 
turn to treated pine and other fast-grown woods; builders must be 
prepared to accept short lengths of lumber, such as 2 and 4 feet; 
also odd lengths like 7, .9, and 18 feet, and even odd widths like 6, 7, 
and 9 inches. 
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The lumbermen as their part of the cooperation must go ahead 
in a true spirit of investigation and advancement to work out by 
eveiy practical means the reduction of that waste which now threatens 
the permanence of their industry and beclouds its standing before 
the bar of public opinion. They can do this by increasing the variety 
of their products, through the operation of by-product plants in 
connection with their sawmills. Advancement is to be expected and 
is beginning along these and similar lines. What has actually been 
accomplished is perhaps less encouraging than the spirit which has 
come to prevail among those who have to do with the utilization of 
the forests. At every lumbermen’s meeting the cutting down of 
waste is a subject of consuming interest The lumbermen realize 
that the time is at hand for progress along lines of close utilization 
and the next few years ought to bring material' improvement. 

A third party in the cooperation i^ the National Government 
Its part is, by investigation of the fundamental problems involved, 
to discover methods by which forest waste may be abated. Many 
difficult problems are to be solved. If they were not difficult they 
would have been solved long ago. But they are not impossible of 
solution and the Government can better undertake them than the 
lumberman, because many of them call for fundamental scientiBc 
work which lumbennen are not prepared to do. The Governmwtt 
has already started upon this work. In cooperation with the Uni- 
versity of Wisconsin it has established at Madison, Wis., a thoroughly 
equipped wood-testing laboratory which was formally opened on 
June i, 1910, in the presence of nearly 600 visitors representing 
various lumber and wood-using associations. A mass of work awaits 
the attention of the laboratory in the problems of the economic use 
of the forest and its products. Many of these problems are highly 
complex and can not be solved without the most thorough investiga- 
tion. At the same time they are broadly commercial, and the results 
obtained can not be applied without a complete knowledge of com- 
mercial conditions among the industries which utilize wood. The 
laboratory, of necessity, therefore, works in close touch with the 
forest-dependent industries, (See Plates XVII-XIX.) 

It is not too much to expect that with faithful cooperatimi be- 
tween the public, the forest-dependent industries, and the Ch>vem- 
ment the important problem of forrat utilization with a minimum at 
waste will ultimately be solved. 



PBOGBESS AND PBE8ENT STATUS OP THE GOOD BOADS 
MOTEMENT IN THE UNITED STATES. 

By Looan Waller Page, 

Director Offlce of Pahlie Roods. 

PERIOD OF COLONIAL EXISTENCE. 

When the early settlers first began the colonization of America 
their settlements were confined largely to the coast and inland water- 
ways, because the water afforded them an avenue of transportation 
which supplanted for the time the necessity for roads. As the settle- 
ments increased and spread over larger areas of territory, however, 
the necessity for land communication between the various settlements 
arose, and the need for some form of highway became essential. At 
first the Indian trails and the paths of wild animals through the 
forests were used for this purpose, but soon wider roadways were 
required. The French settlers along the Mississippi River and the 
Canadian border, together with the Indians, were beginning to con- 
test the westward encroachment of the English colonists from the 
Atlantic seaboard, and numerous armed conflicts were taking place. 
Troops, arms, and ammunition had to be moved to the frontier in 
order to prosecute these wars, and wider roadways had to be provided 
for their passage. The frontier settlements also demanded a closer 
communication with the more thickly settled coast colonies, in order 
that immediate relief might be procured in case of attack from the 
enemies on the west Following this necessity for opening up road- 
ways for military purposes, the commerce of the colonies grew to 
such an extent that better transportation facilities had to be provided. 
Consequently the colonies early had to turn their attention to the 
question of road building. 

Since most of the colonists were of English descent, it was but 
natural that the first road laws should be based upon the English 
precedent. The first of these laws enacted in America was by the 
Virginia House of Burgesses in 1632 and provided that respect 
should be had to the course pursued in England. This was followed 
by other road laws, and in 1662 a stricter law was passed, having for 
its object the maintenance of highways in good condition. During 
this year surveyors were appointed whose duty it was to establish a 
system of highways wherever needed in their districts, as follows: 
First, a convenient road to the church was to be made, to be followed 
by the construction of roads to the courthouse, to Jamestown, and, 
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finally, from county to county. These roads were required to be 40 
feet wide. The surveyors in doing this work had the assistance of 
laborers sent to them by the owners of ad}ac«it estates, who, upon 
the call of iheir vestries, were compelled to furnish as many persons 
for this purpose as they had tithables in their families. Each sur- 
veyor was assigned certain work to be performed, and if he showed 
indifference to the performance of his duties, the county court, upon 
complaint being offered, instructed the clerk to communicate the fact 
to the church wardens of the parish through the minister and to com- 
mand them to enforce the law. There were instances in which pri- 
vate citizens were granted a certain amount of tobacco as compensa- 
tion for keeping a public road in repair. “ In 1670 an annual allow- 
ance was made to Mr. Thomas Hunt of one thousand pounds under an 
arrangement binding him to maintain a good roadbed for highways, 
foot and cart, over the mill dam at Portam.” ‘ 

Boad building in Maryland had its beginning in 1625, but the 
first road law passed by that colony was in 1666. Under this law 
overseers were to be appointed who could levy tobacco or labor on 
the taxables of each county for the purpose of building and work- 
ing the roads. The roads in Maryland, like those in the other colo- 
nies, were little more than tracks through the forests. 1^6 New York 
deputies in 1671 were ordered to open one-half of the road from New- 
castle to Bohemia Manor and the other half was to be opened by 
Maryland. In 1674, Cecil County, Maryland, took up road building, 
opening among others the old Choptank Boad, which had been cleared 
to a width of 12 feet in 1682. New road laws were passed in 1696 
and 1704, and the latter law remained in force for nearly a century. 

In the New England colonies the oldest road was the Plymouth 
or Coast Path, which joined the capitals of the two colonies, Boston 
and Plymouth. This road was established by the genmral court by 
way of old Braintree in 1639. At this time, however, very little atten- 
tion or interest was being devoted to the subject of road improvwnent. 
In 1653 the Massachusetts commissioners established the “ Eenne- 
bunk Boad by the Sea ” as a highway “ between towns and towns 
for horse and foot.” 

The following regulation for road building, which had been in 
force in Pennsylvania until the beginning of WiUiam Penn’s admin- 
istration, was established by the government of the Province of New 
YoA in 1664 : 

In all public works for the safety and defense of the government, or the 
necesearv conveniences of bridges, highways, and common passengers, the 
govemoT or depnty governor and conncil shall send warrants to an; Jnstice, 
and the justices to the constable of the next town, or an; otb« town within 
that jorladlctlon, to send so man; laborers and artificers as the warrant shall 


1 J|^;o^nilc History of Virginia In the gerenteentb Centnrj, vol. 2, pp. 023-865. 
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direct, wMcli tbe constable and two others or more of the overseers sball 
forthwith execute, and the constable and overseers shall have power to give 
such wages as they shall lodge the work to deserve, provided that no ordinary 
laborer shall be compelled to work from home above one week together. No 
man shall be compelled to do any public work or service unless the press 
(1. e.. Impressment) be grounded upon some known law of this government, 
or an act of the governor and council signifying the necessity thereof, in both 
which cases a reasonable allowance shall be made. 

The highways to be cleared as followeth, viz., the way to be made clear of 
standing and lying trees, at least 10 feet broad ; all stumps and shrubs to be 
cut close by the ground. The trees marked yearly on both sides — sufficient 
bridges to be made and kept over all marshy, swampy, and difficult dirty 
places, and whatever else shall be thought more necessary about the highways 
aforesaid. 

This law was slightly amended in 1678 by an order of the court at 
Upland, so that every landowner was required to build roads on his 
land connecting his home with those of his neighbors. 

Under the government of William Penn the roads of Pennsylvania 
were given over to the county courts, which appointed overseers, 
while the grand jury laid out the roads. Control of the roads, 
however, was given to the townships in 1692, and in 1700 an act was 
passed whereby jurisdiction over them vested in the county justices. 
Just a few years later the New Jersey assembly also took up the 
question of road legislation. 

South Carolina enacted its first road law in 1682, constituting a 
board of commissioners and fixing a labor tax, but very few roads 
were built prior to 1730. Roads were built by the French in Ala- 
bama as early as 1702. These roads continued to serve as mail and 
stage lines long after French occupation ceased. In Georgia the first 
road was built in 1735. 

Thus it is apparent that all of the colonies early began to realize 
the necessity for highways. These various laws were very crude 
and were productive of very little in the way of accomplishing an 
improvement of road conditions. They all provided for extremely 
localized systems of administering their road affairs, depending upon 
local revenues consisting generally of labor taxes. At least, however, 
they marked the beginning. At that time scarcely more could be 
expected from the colonies, because they were in an undeveloped con- 
dition and were receiving no aid and but little encouragement from 
the mother countries. They possessed only small means and were 
thus forced to be content with crude and inferior highways. Their 
time, energies, and thoughts were consumed in erecting homes and 
clearing fields, and in repulsing the assaults of the Indians and 
resisting the oppressions of the old countries ; so that for more than 
two centuries after colonization began nothing more was attempted 
in the way of road improvement than to meet the mo^ pressing 
exigencies and necessities cf the times. 



268 TEABBOOK OF THE DEPABTHBET OF AOBICUI/E'DBB. 

EABLT NATIONAL BZI8TBNCE. 

The American Bevolution, however, established the independence 
of the colonies, and political and economic conditions began to assume 
a brighter aspect. Almost contemporaneous with the inauguration 
of the Federal Government numerous schemes for internal improve- 
ments were projected. The population was increasing rapidly, and 
the Allegheny Mountains, so long the western boundary of the colo- 
nies, no longer held back the tide of immigrants. Settlements sprang 
up west of the Alleghenies and soon an insistent demand arose for 
means of communication between the East and West. Commerce 
was also developing among the various States and the necessity for 
better transportation facilities was becoming more apparent. Conse- 
quently early in the nineteenth century the subject of road building 
became of paramount importance and a decided movement for better 
roads was begun. 

This movement first manifested itself in the construction of toll 
roads. Many corporations were chartered for this purpose and many 
excellent roads were built under this system. A notable instance 
is what was known as the Wilderness Turnpike, extending from the 
Shenandoah Valley in Virginia westward by way of the waters of 
the upper Tennessee and Cumberland Gap to central Kentucky. But 
the first toll road constructed in North America was the Philadelphia 
and Lancaster Turnpike, begun in 1792. During the first half of the 
nineteenth century the building of turnpikes or toll roads was car- 
ried on actively throughout all of the States. According to the re- 
port of the Secretary of the United States Treasury in 1808, there 
had been incorporated in the State of New York 67 turnpike com- 
panies, with a capital of about $5,000,000, and 900 miles of road had 
already been completed and 200 miles more were to be completed. 
This movement grew so rapidly that in 1828 there had been incor- 
porated in the State of Pennsylvania 168 companies for the purpose 
of building about 3,110 miles of turnpike roads, 2,380 miles of which 
had already been completed at a cost of nearly $8,600,000. 

It was inevitable, however, that the turnpike system should even- 
tually be abandoned. It was impracticable of successful operation, 
because it was almost impossible to maintain the roads properly and 
retain a sufficient amount from the tolls collected to meet the dividend 
requirements on the capital stock invested. In proof of this, it has 
been stated that none of the toll roads of Pennsylvania yielded profit- 
able dividends. This toll system, of course, proved very beneficial in 
the early development of the agricultural and commercial interests of 
the country, as it resulted in the building of a considerable mileage of 
improved roads, which could not have been financ^ in any other way 
at that time; but with the advent of the railroad as a practical factor 
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in transportation, about 1832, the building of turnpikes was gradually 
discontinued. At the present time there are a number of isolated sec- 
tions of toll roads throughout the country, but these are rapidly being 
purchased by the States or counties and made free, and it is prob- 
able that within a few years there will be no public highways in the 
United States on which toll charges will be allowed. 

There also grew up, immediately after the establishment of the 
Federal Government, a strong sentiment for a system of National 
roads, to be built and maintained by the National Government. 
The advocates of this policy were for a while successful and 
numerous appropriations from the National Treasury were made by 
Congress for this purpose. The first appropriation was made in 
1806, when a law was enacted providing for the construction of a 
great National road from Cumberland, Md., to a point which was 
gradually moved westward to the Mississippi Kiver near St. Louis. 
This road has, become known in history as “the old Cumberland 
pike.” Other appropriations were made from time to time until 
$7,000,000 in all had been appropriated for this undertaking. Ap- 
propriations aggregating about $7,000,000 were also made for other 
National roads, making a total of about $14,000,000 appropriated by 
the Federal Government for the construction of highways. The 
policy of interpreting the Federal Constitution so as to permit these 
appropriations was not, however, finally abandoned until about 1858, 
just prior to the Civil War. After the close of the war, the problem 
of meeting the stupendous National debt engaged the entire attention 
of Congress and created a drain upon the National revenues, so that 
the subject of National participation in road improvement dropped 
out of the public mind. ^ 

FROM 1880 TO 1880. 

Road conditions in the United States suffered a severe setback 
as a result of the Civil War. The National Government definitely 
ceased its participation in this form of public improvement; the 
turnpike companies for most part passed out of existence; and the 
States were giving neither aid nor attention to the subject. Local 
revenues, mostly in the form of statute labor, were depended upon 
entirely for the construction and maintenance of the roads, and the 
old system of extreme localization was revived, with the administra- 
tion of road affairs left to the towns in the North and East, and to the 
counties in the South and West. During this period many miles of 
new roads were laid out, but so little attention was given to actual 
improvement that a road census, made in 1904 by the Office of Public 
Roads, revealed the fact that there were 2,151,000 miles of public 
roads in the United States of which only 7.14 per cent were improved. 
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This census also showed that the total annual expenditure for roads 
in the year 1904 was $79,000,000, or an average of about $37 per mile, 
and of this amount $19,000,000 was represented by the wholly ineffi- 
cient statute or forced labor, which, in fact, reduces the cash expendi- 
ture for that year to an average of about $27 per mile. This entire 
fund was administered under the system of localized control so Icmg 
in vogue throughout the country, and it was largely due to this system 
that so little in the way of good results was accomplished, for the 
reason that it fails to insure skilled supervision, provides an inade- 
quate revenue, depends upon a purely unskilled and unreliable class 
of labor, and practically precludes any construction of a permanent 
character. 

STATB AID. 

For some time, however, public sentiment throughout the country 
had been growing in favor of a reform in this old system of adminis- 
tration. This sentiment first found tangible expression in a law 
passed by the New Jersey Legislature in 1891, providing for an 
annual appropriation of $75,000 from the State treasury. This law 
provided for local initiative and for local surveys, estimates, and 
supervision, while the State was given the right to accept or reject 
the petition for State aid and to accept or reject contracts for con- 
struction. It also provided that, upon petition, addressed to the 
board of freeholders of the county, by two-thirds of the property 
holders along at least one mile of road, pledging themselves to pay 
10 per cent of the cost of improving such road and requesting State 
aid, application could be made to the State Board of Agriculture 
for aid to the extent of 33i per cent of the total cost of improvement, 
while the county was to bear the remaining 56§ per cent of the cost 
and maintain the road. 

While this law gave very little authority to the State, still it was 
along the right lines, and the ultimate result was sure to be a vesting 
of greater control in the State and an increase in its annual appro- 
priations. The first important change in the law was made in 1894, 
when the work was taken from the State Board of Agriculture and 
placed in the hands of a commissioner of public roads, to be appointed 
by the governor for a term of three years. The control of the work 
is still largely in the hands of local officials, but the power of the State 
highway department to accept or reject petitions and contracts has a 
most benefidal effect in preventing useless construction and in requir- 
ing the work to be done in accordance with proper methods. The 
State appropriations have gradually been increased each year until 
the amount available from that source for State aid in road building 
in 19SJ. was about $500,000, consisting of $300,000 direct appropria- 
apbabout $200,000 derived from the automobile tax. 



BTATCa or THB GOOD ROADS MOVEMEHT. 


271 


Following closely the example of New Jersey, Massachusetts in 
1892, Connecticut in 1895, and New York in 1898, established State 
highway departments with State aid, or took steps looking to that 
end. New York State affords a striking instance of development 
from a purely local to a highly centralized system. Prior to 1898, 
extreme localization in the administration of road affairs prevailed. 
During that year, however, two laws were enacted by .the State legis- 
lature, one of them known as the “ Fuller- Plank ” or money system act, 
and the other known as the “ Higbie- Armstrong ” or highway improve- 
ment act. The “ Fuller-Plank ” act had for its object the maintenance 
of the public roads of the State, and provided that towns adopting a 
system of cash road taxes in lieu of the old labor tax could receive 
from the State 25 cents for each dollar of taxes so levied and collected. 
This law was amended in 1902 to allow the amount which was to be 
paid by the State to be increased to 50 cents on each dollar so raised 
locally. This was a powerful incentive to the abolition of statute 
labor and to the raising of cash road revenues, as can be seen from the 
fact that the annual amount paid out by the State treasury under the 
act increased from $34,617 in 1899 to $1,067,605 in 1908. 

The gradual improvement of a system of stone-surfaced roads 
throughout the State, connecting the county seats and the cities and 
larger villages, was contemplated by the “Higbie-Armstrong” act. 
Under this act the State was to pay 50 per cent, the county 35 per 
cent, and the town 15 per cent of the cost of stone-surfaced roads to 
be built in accordance with its provisions. Petition for this aid had 
to originate with the county board of supervisors, upon receipt of 
which and in accordance wherewith the State engineer and surveyor 
was required to prepare plans, specifications, and estimates of cost 
and, if approved by the county board of supervisors and local funds 
were available, contract was awarded and supervision of the work 
undertaken by the State engineer. Koads improved under this act 
were to be maintained by the towns, under directions from the State 
engineer and surveyor. The appropriation made with the passage 
of the act was $50,000, which was increased from year to year. In 
addition to this the State legislature adopted a resolution in 1905 
proposing an amendment to the State constitution authorizing an 
issue of $50,000,000 in State bonds for road purposes. This resolu- 
tion was ratified at the general election in November, 1905, and in 
May, 1906, an act was passed providing for issuance of the proposed 
bonds. 

In 1907 the New York legislature adopted a further plan whereby 
the county pays 2 per cent of the total cost of roads for each $1,000 
of assess^ valuation per mile in such county, and the town pays 1 
per cent for each $1,000 of assessed valuation for each mile in such 
town. During this Mme year, also, a committee was appointed to 



272 yXiBBOOE of the DEPAKTHBITT or AGBlcm.TtniE. 

undertake a reviEion of the highway laws of the State, and i^n its 
recommendation the road laws of the State were amended and con- 
solidated. The present law, which became effective January 1, 1906, 
is tiie result. Under this new law a State highway commission, con- 
sisting of three members, was provided for, together with a i^stem 
of about 2,800 miles of State roads, to be improved and maintained 
solely at the expense of the State. 

The county roads are to be improved jointly by the State, the 
county, and' the towns; the county is to pay 2 per cent of the total 
cost of such improvements for each $1,000 of asses^d real and per- 
sonal property liable to taxation in such county for each mile of pub- 
lic higjiway therein, and the town is to pay 1 per cent of such total 
cost for $1,000 of assessed real and personal property liable to tax- 
ation in such town for each mile of public highway therein, but not 
exceeding 35 per cent of the cost shall be paid by the county or 16 
per cent by the town or towns. The town highways are to be im- 
proved and maintained by the towns with funds locally raised and 
supplemented by the State aid apportionment, which is to amount to 
from one-third to one-half of the entire cost according to the assessed 
valuation of real and personal property for each mile of highways in 
the town. The proportion paid by the State is to vary inversely with 
the assessed valuation. 

Under this new law the State highway commission has super- 
vision, either directly or indirectly, over every mile of public high- 
way in the State. For administration of its road affairs, the State 
is divided into six divisions, with an engineer in charge of each divi- 
sion ; his duties are confined to improving and maintaining the State 
and county roads therein which have no connection with the town 
highways. While the funds for the town highways are expended 
locally, still they are under the supervisory direction of an cfficial of 
the State highway department. Improvement of State and county 
highways is carried on wholly by contract. Plans, specifications, and 
estimates are prepared by the State highway commissim, and, in the 
case of county roads, are submitted to the board of supervisors of 
each county involved for final approval. The State highway com- 
mission is given the power to accept or reject the improvement when 
finally completed. Tlie first deputy of the commission has the direc- 
tion of the maintenance of State and county roads. 

(Hber States have adopted the plan of State aid and State super- 
vision in some form, among which are Arizona, California, Colorado, 
Connecticut; Delaware, Florida, Georgia, Idaho, Iowa, lUinms, Kan- 
sas, LouisUna, Maine, Massachusetts, Maryland, Michigan, Minne- 
sota, Missouri, New lEDampshire, New Mexico, Nt^ CaihUim; North 
Dakgp, Ojii^enBqrlvj^, Bhode Islan^ Utdi, Yennont, 'VlcgiBia, 
Wnlgll^jAs^wrt Vii-gininj rniit wiacwwfe gome few ftf have 
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only State departments for investigation and supervision, others fur- 
nish State aid only in the form of convict labor, while most of them 
furnish State money aid with State supervision. 

Among those having State highway departments for investiga- 
tion and supervision are Iowa, Kansas, Missouri, North Carolina, 
and Wisconsin. In these States the State highway organization is 
maintained for the purpose of giving advice to local officials upon any 
phase of the road question which may arise in any locality through- 
out the State, but no money aid of any kind is expended in the actual 
work of improvement. When counties or their local communities 
undertake improvements, the State highway department furnishes 
an engineer to supervise the work. 

The State of Illinois, in addition to the investigative and super- 
visory work of the State highway department, extends its aid in the 
actual work on road improvement by maintaining a crushing plant. 
It operates it by the use of State convicts and distributes crushed 
rock for road-building purposes to the various counties throughout 
the State on application of the county officials. No charge is made 
for crushing this rock and placing it on board the cars at the crushing 
plants, but the freight charges have to be paid by the county. The 
State highway commission, however, makes agreements with the rail- 
road companies concerning what freight rates shall be charged ; and, 
consequently, the counties obtain this prepared material at the lowest 
possible rate of freight that can be secured. 

The State of West Virginia in 1909 passed a law making a direct 
appropriation from the treasury for the construction of State-aid 
roads and also placing both the State and county convicts at work 
upon its highways. Virginia also provides convict labor, and makes 
an annual appropriation of $250,000. 

Arizona, Colorado, and New Mexico extend aid by the use of con- 
vict labor, and also by appropriations from either the State or 
Territorial treasury for the construction of certain specified State or 
Territorial roads. The States furnishing only convict labor are 
Florida, Georgia, Louisiana, and North Dakota. In this form of aid 
Georgia probably takes the lead of any State in the Union. Both 
State and county convicts are worked upon the roads each day in 
the year, and a force of about 4,500 convicts is working a wonderful 
reformation in road conditions throughout that State. 

The States taking the lead in the work of road improvement are 
devoting considerable attention to the construction of trunk-line 
roads. This is a very wise move on the part of these States, because 
any money expended by a State on road construction should be in 
pursuance of a plan looking to the ultimate establishment of a con- 
nected system of State roads. This can not be as easily and success- 
1— 70T97”— VBK 1910 ^18 
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fully attained by any other method as by the adoption of the trunk- 
line system. Among the States adopting this plan of improvement 
are Maryland, -which is to expend $1,000,000 for trunk-line roads 
in 1910, New Hampshire to spend $430,000, New York to spend 
$2,500,000, and Washington to spend $620,000, while at the recent 
election a law was ratified in California providing for the issuance of 
$18,000,000 in bonds for the construction of a system of trunk-line 
roads throughout that State. 

PRESENT TREND. 

The present trend of road affairs throughout the various States is 
toward a reform in administration and the adoption of a more pro- 
gressive policy. The old system of paying road taxes in labor has 
proved inefficient and is being rapidly discarded for the better plan 
of requiring all road taxes to be paid in cash. It is also apparent 
that the State will ultimately be the unit of administration and will 
largely control and direct road work in the counties and townships. 
A reduction in the number of road officials is also inevitable, and 
knowledge and skill in road building will be required of each official. 
The necessity for skilled supervision is being recognized in every 
State, and is being met by the appointment of competent highway 
engineers. In many States the State highway departments employ 
a corps of highway engineers, and different counties throughout 
these States also employ county highway engineers, while in many of 
the States not having State highway departments the counties are 
engaging the services of skilled engineers to supervise their road 
work. This step marks one of the greate.st strides yet made toward 
the abandonment of old and inferior methods of highway admin- 
istration, construction, and maintenance. All of these reforms, as 
well as other reforms in methods of construction and maintenance 
and a gradual improvement of road conditions, are being rapidly 
brought about, and largely through the agitation and work of the 
United States Office of Public Roads, the State highway depart- 
ments, and the various highway associations throughout the country. 

During the year 1911 the legislatures of 42 States will be in session, 
and the outlook for road legislation is exceedingly bright. Already 
members of the legislatures of various States and of various organiza- 
tions, having for their purpose the improvement of highway condi- 
tions throughout the country, are formulating highway bills with the 
hope of having them enacted into law. In every State the sentiment 
is strongly in favor of effective highway le^slation, and in most of 
the States not having already adopted it new legislation, either 
enacted or pressed for enactment, will embrace in some form or other 
the principle of State aid or State supervision. 



THE GRADING OF CREAM. 


By B. D. White, 

In charge of Dairy Manufacturing InveMigaiiom, Dairy Division, Bureau of 
Animal Industry. 

INTRODUCTION. 

There seems to be great need for a change in the methods of pay- 
ing for cream at many creameries, because competition has driven the 
creamery men into accepting cream regardless of quality, age, or con- 
dition. The methods used in the past and the changes which have 
taken place in the last two decades are responsible for the deplorable 
condition under which a large percentage of the cream is being de- 
livered to the creameries in some States at the present time. 

Previous to the introduction of the centrifugal separator most 
creameries were operated on either the gathered-cream or the whole- 
milk Cooley system. 

Under the gathered-cream plan, which was the one generally 
adopted, the milk was “set” in receptacles, usually tin pans or 
earthen crocks, and the cream allowed to rise. This was skimmed.ofl 
and held for the arrival of the cream hauler, who was usually an em- 
ployee of the creamery. In most cases routes were arranged so 
that the collector started from the creamery in the morning, collecting 
cream from farmers along one road, and returned another way, ar- 
riving at the creamery in the evening with the collection of the day. 
Collections were made once or twice a week, and enough routes 
were established to employ all the time of the collector. 

This plan was not satisfactory from the standpoint of quality, as 
the cream in summer always arrived sour, while in the winter months 
it was usually frozen, especially in the North ; and in all seasons it 
contained the various odors and flavors absorbed from the kitchen, 
pantry, or cellar. Creameries of those times were not operated 
on a sound business basis. The system was unsatisfactory to the 
farmer because of the low price he received for his cream, and the 
creamery man and the consumer suffered because of the poor quality 
of butter, which was usually sour or stale and soon became rancid. 
In those days many people refused to buy creamery butter because the 
name “creamery” conveyed to th^ the idea of poor quality andean 
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undesirable product. Dairy butter was sought and generally pre- 
ferred to that made in a creamery. 

In 1879 the power cream separator was introduced and was soon 
extensively used. This put the creamery business on a new basis. 
The farmers delivered daily to the creamery the fresh sweet whole 
milk, from which the cream was at once separated by power, and the 
cream, after being properly cooled, was churned into butter that was 
usually of fine quality. The latter q^stem returned much more money 
to the farmers than the former ; consequently no objection was made 
by them to hauling the milk to the creamery every day. To this new 
system is perhaps due the large increase in the number of creameries 
built from 1885 to 1905, during which time approximately 5,000 
creameries were established in this country. The attitude of the con- 
sumers toward creamery butter was soon changed from prejudice to 
praise, and this product gradually grew in favor until it became the 
standard of the United States. 

It is a fact to be regretted that there has again been a deterioration 
in the quality of some creamery butter, which deterioration can be 
traced, perhaps, to the introduction of the hand separator. Where 
the hand-separator system has been adopted the cream is separated 
from the milk at the farm, only the cream being taken to the cream- 
ery. Other things being equal, this cream is of as good quality as the 
cream from a power separator at the creamery; but unfortunately 
many hand separators do not receive proper care, and the cream, 
instead of being cooled and churned at once, is often kept from 3 
• to 10 days on the farm without any cooling and is allowed to stand 
where foreign odors and flavors are absorbed. Much of the cream 
handled in this way is sour and tainted, and only poor grades of butter 
can be churned from it. The cause of poor creamery butter can usually 
be traced to the poor cream received. 

From information obtained at the principal butter markets it 
appears that only 7 to 10 per cent of the butter received grades 
“ extras,” and the other 90 to 93 per cent must be classed as firsts, 
seconds, and thirds. Of these grades the last two are not con- 
sidered of high enough quality to satisfy the taste of the average 
consumer. 

In many creameries there has been no incentive for the farmer to 
deliver good cream, as the price he received was the same for sour, 
stale, and putrid cream as for perfectly sweet cream delivered daily. 
In some localities, however, creameries have recognized the demor- 
alizing effect that such a practice has on their business and many of 
them have instituted a plan for paying on the basis of quality, with 
the result that much improvement has taken place in the quality of 
the row material received. This has caused a much better grade of 
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butter to be made, and has resulted in a material increase in the 
price paid to the farmers for their cream. 

C 0 MPABI 80 N or PRICES OF SWEET AND SOUR CBEAM IN 1909. 

A compilation has been made of the prices paid to creamery 
patrons in 1909 for butter fat and the price received for the butter in 
the two classes of creameries — those receiving sweet cream and those 
receiving sour cream. 


Prices paid for sour and sweet cream and prices received for tutter at 
Creameries in Minnesota, Wisconsin, and Iowa in 1909. 


State. 

1 Kind of cream. 

Number 
ofeream- 
erlfig ret 
porting. 

Price 
paid for 
butter fat. 

Price 

received 

for 

butter. 



5i 

158 

12 

48 

9 

27 

Cenl9, 

1 31.35 

28.81 

30.83 

30. 44 

31.62 

29. 58 

Cents. 

28.57 

27.50 

I 2S.18 

27.94 

29.45 

27.98 

Do 




Do 




Do 




75 

233 

31.30 

29.23 

28.61 

27.63 

Do 





2.07 

a98 





It will be seen that the difference in price paid to patrons by the 
creameries is 2,07 cents per pound of butter fat in favor of the 
creameries receiving sweet cream, or whole milk. This amount is 
more than sufficient to pay for the expense of hauling the cream 
from the farmer’s door to the creamery. 

In 1909 the three States named produced approximately 800,000,000 
pounds of creamery butter. Of the 308 creameries reporting on this 
investigation 75.7 per cent received sour cream and the butter sold for 
0.98 cent less than the butter from those creameries receiving sweet 
cream. If the ratio between sweet and sour cream be applied to the 
total production of these States it indicates a loss of $2,225,580, at 
0.98 cent per pound, but since 1909 there has been a wider range of 
the prices in the various grades of butter. If butter is sold on grade, 
the difference, instead of being 0.98 cent per pound, would be about 
6 cents, and the loss would be near $10,000,000, as the difference 
in price of creamery butter between the highest and lowest grades has 
increased in the last year, and there is now a variation of 6 cents per 
pound between the grades of specials and seconds. 

Of the 71,591 packages (or 4,438,642 pounds) of creamery butter 
examined on the markets of New York and Chicago in eight months 
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of 1910 by representatives of this Department, 44.2 per cent graded 
seconds and below, practically all due to the use of poor cream. 

The power to raise the quality of creamery butter lies in the hands 
of the farmers, especially those who are patrons and shareholders of 
cooperative creameries, but it wilt require the combined effort of all 
the patrons to accomplish the desired results. 

EDUCATION OP THE FARMEB. 

It has been urged that inspectors should be sent through the coun- 
try to instruct the farmers in the care of milk and cream. This, 
however, would involve much expense and would likely result in 
but little good. Through the dairy districts, s.uch as Iowa, Minne- 
sota, Wisconsin, Illinois, Michigan, Ohio, etc., the farmers a few 
years ago delivered to the creameries clean, sweet milk, which was 
made into a first grade of butter that brought the highest price. 
Many of the same farmers are to-day delivering cream a week old. 
This is not done because of lack of knowledge, but because their 
cream, bad as it is, is accepted by the creamery. If one creamery 
does not accept it another will; the farmer, therefore, is simply fol- 
lowing the line of least resistance. 

PATINO FOR QUALITT. 

If the creamery men would pay for cream according to its true 
value there would be a rapid improvement in the quality. The pro- 
portion of good table butter that would grade “ extras ” would prob- 
ably reach 90 per cent instead of 7 to 10 per cent, as is now the case. 
This assumption is justified by the results obtained from the intro- 
duction of the grading system in the State of Maine. The dairy 
authorities in that State inform us that at one time at least 90 per 
cent of the cream was sour when it reached the creameries, but that 
within a short time after a system of grading was established by 
which sweet cream received a premium of 2 to 3 cents per pound of 
butter fat, 95 per cent of the cream was sweet when it reached the 
creamery, and this condition still prevails. This simple system of 
grading has proved to be of mutual advantage to the creameries and 
their patrons in this section. The latter have received a price for 
their product several cents above market quotations, while the cream- 
eries have maintained a high standard for their finished product. 

An investigation of the conditions in Maine has brought out the 
fact that the farmers are delivering their cream only two or three 
times a week during the summer months, but, as stated above, 95 
pep cent is sweet when it reaches the creamery. In fact, a large 
amount of this cream is used to supply the sweet-cream trade in the 
citib^ and is from 4 to 7 days old when consumed. The secret by 
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which the Maine fanner keeps the cream sweet lies in the fact that 
the milk or cream is cooled immediately by being placed in ice water. 
The result of doing this is generally understood but not often prac- 
ticed, except on compulsion or when made remunerative to the 
producer. 

BASIS FOR ORADING. 

The plan that seems to have been most successful in operation is 
to make two grades of cream, No. 1 and No. 2. 

No. 1 cream must be sweet, with a clean flavor, and for it a premium 
of from 1 to 3 cents a pound of butter fat is paid. 

No. 2 cream may be sour, but must have a clean flavor, and for 
this grade a straight price based on quotations is usually paid. 

Cream that is not clean in flavor and consequently not included in 
either of these grades is rejected. Good butter can not be made from 
such cream, and it is not profitable to either the producer or the 
manufacturer at any price. 

The butter- fat content of cream is usually given some weight in 
grading, as it is desirable that cream may be of the proper consistency 
for churning without requiring either dilution or concentration. 
When cream is received at the creamery it is carefully inspected, 
the two grades being weighed, ripened, churned, and marketed sepa- 
rately. The butter made from the No. 2 cream will usually bring 
the quotation price, while the butter from the sweet cream, if prop- 
erly made, will bring a premium over quotations. In this way 
the creamery can afford to pay its patrons a higher price for fresh, 
untainted raw material, and so the farmer gets some substantial 
reward for the care he has exercised. The consumer is always satis- 
fied to pay an extra price for a clean and wholesome product handled 
under sanitary conditions. 

ICE HOUSES AND THE USE OF ICE. 

The storage of ice can be made profitable in many parts of the coun- 
try by using it to keep milk and cream in better condition. Where- 
ever the natural product can be secured the cost of storing is so small 
that no one need be without ice on this account. 

On the basis of a 20-cow dairy it requires about 500 pounds of ice 
to cool the cream annually produced by one cow. To this amount 
should be added 500 pounds more for waste, or a total of 1,000 
pounds a year for each cow. This amount is sufficient to keep the 
cream sweet and in good condition, so that for a herd of 20 cows 
10 tons of ice would be required. In smaller dairies the waste would 
be greater and proportionately more ice would be required, while 
with larger ones a proportionately less amount would suffice. 
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There are approximately 50 cubic feet of stored ice to the ton, con- 
sequently for 10 tons it would be necessary to fill a space 10 by 10 by 
5 feet. An ice house for this quantity should be built 12 by 12 by 8 
feet, which would allow for 12 inches of sawdust on the sides (suffi- 
cient to keep ice under ordinary conditions) and enough space on the 
top for packing and covering the ice. 

From the investigation made of ice houses in Maine, where farmers 
generally store ice, it appears that only a few or them are built of new 
lumber. In most cases old lumber, or a discarded building such as 
an old granary, com crib, or shed, was used ; in fact, any building that 
will hold sawdust may be used for an ice house. The amount of new 
lumber required for. an ice house holding 10 tons of ice would be 
about 1,800 feet. 

In building a new ice house, or using an old building for that pur- 
pose, care should be taken to provide good drainage. The ice should 
be packed on about 12 inches of sawdust, or if sawdust is expensive, 
chopped prairie hay or even oat or barley straw that has been well 
broken in thrashing may be used in place of sawdust. Soft-wood 
sawdust is better than that from hard wood. 

In a small ice house there should be about 12 inches of sawdust be- 
tween the ice and the walls of the house. Ample ventilation should 
be provided. The most efficient probably is an opening of a few 
inches under the eaves. This will allow free circulation of air, but 
will not permit the rays of the sun to shine on either the sawdust or 
the ice. The sawdust should be kept well packed on the sides and 
evenly distributed over the top surface of the ice. Sawdust will keep 
ice much better when dry than when wet. 



INSECT ENEMIES OF TOBACCO IN THE UNITED STATES. 


By A. C. Moeoan, 

Aoent and Expert, Bureau of Entomology. 

INTRODUCTION. 

In 1898 Dr. L. 0. Howard published an article dealing with insect 
enemies of tobacco in the United States. Since that time some new 
pests have appeared and much additional information has been 
obtaiped regarding others. The present article is designed, in a 
measure, to he supplementary to that by Doctor Howard. 

More extended papers upon some of these pests will appear later 
in the publications of the Bureau of Entomology. 

For convenience of treatment, the insects described in this article 
are divided into two clas.ses, (1) insects of primary importance; (2) 
insects of secondary importance. 

LOSS CAUSED BY TOBACCO INSECTS. 

In 1907 the tobacco flea-beetle was exceptionally Injurious in 
Kentucky and Tennessee and caused a loss of approximately $2,000,- 
000. In Florida, in 1908, the tobacco splitworm caused a loss of 
$12,000 upon one plantation, an average of $150 per acre. The 
tobacco thrips injures wrapper tobacco seriously in Florida every 
year, frequently necessitating a regrading of from 10 per cent 
to 20 per cent of the crop and a consequent reduction in value of 
from 50 cents to $1.20 per pound. In years of severity the cost 
of fighting this pest may be as high as $20 per acre. The tobacco 
budworms have to be iought constantly in the shade-tobacco dis- 
tricts in Georgia and Florida. Although very little tobacco is 
ruined by these pests, it is estimated that the cost of fighting them 
ranges from $12 to $15 per acre, a tax of from $00,000 to $75,000 
upon the growers for the 5,000 acres of shade tobacco. Tobacco 
hornworms are found in all tobacco fields and are the most serious 
pests of the industry. Their injuries vary from 2 per cent to 3 per 
cent in localities where they are scarce, and from 10 per cent to 15- 
per cent in localities where they are plentiful. The cigarette beetle, 
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which infests cured and manufactured tobaccos, also levies a yearly 
toll of many thousands of dollars upon the tobacco industry. The 
total yearly loss to the tobacco industry from insect pests probably 



FiC. 3. — The tobacco flea-beetle (Bpilrte 
port'ula) : a, Adult beetle; b, larva, side 
view ; c, head of larva ; d, hind leg of 
same ; e, anal segment of same : f, pupa. 
a, b, 1, Enlarged about in times; c, d, e, 
more enlarged. (From Cblttendea.) 


never falls below 6 per cent — a 
monetary loss of approximately 
$5,000,000, and it may be as high 
as 8 per cent to 10 per cent, en- 
tailing a loss of from $8,000,000 
to $10,000,000. 

INSECTS OP PSIMAKT IMPORTANCE. 

THE TOBACCO FLEA-BEETUE, 

(Epitrii parvula Pab. ; fig. 3.) 

The tobacco flea-beetle attacks 
plant beds and young plants in 
the field, and frequently injures 
tobacco until it is carried to the 
bam. The most serious outbreak 
on record occurred in the spring 
of 1907 in the dark-tobacco belt 


of Kentucky and Tennessee. Many plant beds were destroyed, and 
in many instances all plants upon resowed beds were destroyed. 



Fig. leaf of a ;oung tobacco plant, showing work of the tobacco flea>beetle. 

(Author's lllostratlos.) 


Frequently the flea-beetle seriously injures young tobacco in the 
field. The writer has observed fields where a large percentage of the 
plants was killed by its attacks. The leaves were riddled with holes 
(see fig. 4) and new foliage was devoured as fast as it appeared. 
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Pbeyentive.— Use only whole strong canvas in canvasing seed 
beds, with straight boards or logs for the sides; bank up the earth 
three or four inches against the sides, so that no holes are left beneath. 


and fasten the canvas closely and se- 
curely to the sides. Beds canvased in 
this way escaped injury in 1907. 

Remedies.— Spray infested beds with 
arsenate of lead at the rate of 1 pound 
of arsenate of lead, paste form (one- 
half this amount of the powder), to 
from 12 to 16 gallons of water. Mix 
thoroughly and apply to the bed until 
every leaf is thoroughly dampened. 
Arsenate of lead adheres well to the 
foliage, and unless a very heavy rain 
falls the application need not be re- 
peated until the plants have grown 
considerably. At setting time dip the 
top» of the plants in arsenate of lead 
made according to the above formula, 



Fia. 5.— knapsack spray pump. 


and if flea-beetles continue to be injurious in the field spray the 


plants with the above insecticide, using a knapsack spray pump 



Fig. 8 . — AffrotU ppaflon, one of the tobacco 


(fig. 6). With this pump one 
man can spray 5 to 6 acres of 
young tobacco in a day. 

CUTWOBMS. 

(Figs. 6 and T.) 

Cutworms as a class are very 
injurious to tobacco. Their in- 
jury consists in cutting off the 
top of the young plant at or near 
the surface of the ground. The 
most injurious species at Clarks- 
ville, Tenn., is Feltia jaoulifera 


cutworms : o, Larva ; 6, Lead of aamu ; (juen., although PendrOWM mar- 
Cj adult. Natural slie. (From Howard.) ♦ -vt a -j 

gantoda Haw., Agrotis ypsilon 

Rott., and Mamestra meditata Grote have been collected in tobacco 
fields, and may become injurious under favorable conditions. 

Dr. S. A. Forbes* has reported Paragrotis messoria Harr, and P. 
tessalata Harr, from tobacco in Illinois ; Prof. H. Garman “ records 
two species, Feltia ducens Walk., and F. annexa Treitschke, from 


»Bul. 68, Ey. Agr. Eap. Sta., 1886. 


* Bul. 96, 111. State Agr. Bip. Bta. 1804. 
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Kentucky, which may injure tobacco; and Dr L. 0. Howard’ has 
observed M<imes,tra legitima Grote as common in tobacco fields in 
Virginia. 

Peridroma ineivis Guen., Noctua c-mgrum, L., Mamestra renigera 
Steph., and Rhynchagroits brunneieolUs Grote have been taken in 
advanced stages of development from fields at Clarksville just be- 
fore setting tobacco. 

Remedies. — If possible, plow sod land in the fall, keep it free of 
vegetation for some weeks before tobacco is set, and thus starve the 
cutworms. If the field is infested with cutworms at setting time, 
use one of the following trap baits: Spray green clover with Paris 
green and drop handfuls of it about the field at intervals of a few 





Pig. 7. — A tobacco cutworm {Peridrotnc margaritota) : a, Moth; b, normal form of 
larva, aide view ; c, same. In curved position ; d, dark form of larva, from above ; e, egg, 
from side ; f, egg^mass on twig. All natural size except e, which Is greatly enlarged. 
(From Howard.) 

feet; or, make a poisoned bran mash by mixing 1 pound of Paris 
green with 50 to 60 pounds of bran, sweeten with molasses, and drop 
about the field four or five days before setting time. If plants have 
been set, drop two or three small handfuls about each hill. 

THI TOBACCO HOBSWOBUB. 

(Phlegethoniiui texta Job. and P. guinguemaculata Haw.) 

The tobacco homworms are the most serious pests of tobacco in the 
United States. They are found in all tobacco fields. Phlegethoniius 
quinquemaeulata is called the northern tobacco worm and is the 


'•Yearbook U. 8. Dept. Afr., 1898. 
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most numerous species north of Washington, D. C.; P. sexta (fig. 8), 
the southern tobacco worm, is by far the most numerous in Tennessee 
and Kentucky and in tobacco districts to the south. The observa- 
tions recorded here were made upon the southern species, but Since 
the life histories and seasonal histories of the two species are so 
nearly alike, remedies that are recommended for the southern species 
will apply equally well to the northern. 



Fig. 8. — The southern tobacco hornworra {Phlegelhontius se^fa} ; a, Adult; ft, larva; 
c, piipa. tProm Howard.) 


Life histort and seasonal history. — It requires forty-five to 
forty-eight days for the complete life cycle of the southern tobacco 
worm, as shown in the following table: 


Average length of different stages in life history of the southern tobacco 
hornworm {I’hlegethontius sexta). 


Einer- 

gencQ 

of 

moth 
to ovl- 
posi* 
tiOQ. 

Incu- 

bation 

period. 

Instars, or stages, in growth of iarva. 

Total 

larval 

period. 

Pupal 

period. 

Total 

life 

cycle. 

First. 

Second. 

Third. 

Fourth, 

Fmh. 

Doift. 

4 

Daft. 

4 

Dajii. 

3 

3 

Da\f9. 

3 

Dayt. 

4— 

i>ays. 

6.5 

Days. 

19.5 

Days. 

’>1 

Days, 

48 
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Eggs deposited June 1, June 15, July 1, or July 15 will hatch, the 
larva; or worms will mature upon tobacco, will enter the ground, 
where they remain about three weeks in the pupal stage, and will 
emerge as moths of the second generation about July 15, August 1, 
August 15, and September 1, respectively. Larva; that enter the 
ground after August 10 to pupate are very likely to hibernate. 
Therefore, only moths that are abroad before July 15 will produce 
a second generation. The annexed table gives the record of emer- 
gence during 1908 and 1909. 

Record of emergence of tobacco moths from hibemation. 


Period of cmergeoce. i 

Emer^Qce 

dunoe 

period. 

Period of emergence. 

Emergeuoe 

during 

period. 

190&a 

Per cent 

1909.^ 

Per cent. 


34.5 


17.5 


65.5 


S3.S 






63.8 

1 


59 





* Einerg«Qce began about June 1. * Emergence began June 1. 


Note in the second line of the table the large percentage of moths 
that emerge after midsummer. Practically none of these moths will 
produce a second generation, and many of the moths that emerge just 
prior to July 15 will not produce a second generation in time to in- 
jure early tobacco. 

Hibernation.— The tobacco moth hibernates as a pupa (see fig. 9, c) 
in an oval cell, at an average depth of about 4 inches for second bot- 
tom soils of the Cumberland River. Numerous experiments at 
Clarksville, Tenn., 1907 to 1910, demonstrate that usually not more 
than 25 per cent of the hibernating stage pass the winter successfully. 
This stage is, therefore, a critical period in the seasonal history of 
the insect. Hence any artificial disturbance of natural conditions 
should produce an increased mortality. The most simple means of 
disturbance is by disking or plowing. Disking reaches only a small 
percentage of the cells and increases the mortality to a very slight 
extent, but plowing increases the mortality greatly. Of the pupsc 
used in the plowing experiment in the fall of 1908 only 15 per cent 
as many emerged in 1909 as from the unplowed check. The experi- 
ment was repeated in the fall of 1909, and in 1910 no moths emerged 
from that experiment, although approximately the normal emergence 
occurred in the unplowed check. The large mortality in the latter 
experiment is thought to be due to the hard winter of 1909-10. In 
plowing land it is necessary to plow only to the usual depth, for very 
few larvae will enter the harder ground below to pupate. 

Rehedt fob hobnwobms in the field. — Paris green, dusted on 
tobacco by means of a dust gun (fig. 10), is in common use in Ken- 
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tucky and Tennessee with very good results. Burning of the plant 
often occurs from the use of Paris green. This is usually, though 
not always, due to a failure to make an even application. From 1 
to 2 pounds per acre are applied, without a diluent or carrier. The 



9. — Hibernation of the southern tobacco hornworm : c, Pupa in hibernating cell in 
soil, at the depth at which pupation usually takes place in the stifTer soils ; a, cross 
section of pupal cell viewed from below j b, pupal cell showing entrance hole of larva or 
“worm.” Two-thirds natural size. (Author’s Illustration.) 

writer has found that pounds per acre, if carefully applied when 
there is very little or no breeze, is an effective remedy against all 
except the largest worms. The nearly full-grown worms (fig. 8, 1 ) 
should be hand-picked or they will do considerable injury before they 
succumb to the poison, if, indeed, they do succumb. 
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Since engaging in the investigation of tobacco insects the •writer 
has endeavored to find a poison that could be used successfully 
against the hom’worms, and one that would not bum tobacco. It is 
a pleasure to report that such an insecticide has been found in 
powdered arsenate of lead. This poison is, however, more costly 
than Paris green, for from 4 to 5 pounds should be applied per acre, 
at a cost of 80 cents to $1. Arsenate of lead must be mixed with a 
carrier. The writer finds that sifted ashes is the most satisfactory. 
Finely sifted air-slaked lime was tried, but did not dust evenly. 



Fig. — Applying polaon to tobacco with a diint gun. (Author’s Illustration.) 


An even, thorough application k absolutely necessary for good 
results. Only the arsenates of lead that are especially prepared for 
use upon tobacco should be used, for brands not thus prepared have 
been found to be too slow in their insecticidal action. 

THE BUOWOBMB. 

(CMorUea vireseens Fab. and Heliothis obsoleta Fab.; figs. 11 and 12.) 

The first of these species is called the true budworm, the second 
the false budworm. The latter species is cosmopolitan, and is the 
most injurious. 
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PiQ. 11 — The true budworm {Chloridea vir&’ 
icens ) : a. Adult moth ; b, full-grown larva, 
from side ; e, same, from above ; d, seed pod * 
bored into by larva; e, pupa. Natural eiae. 
(From Howard.) 


According to Prof. A. L. Quaintance,* it is the most abundant in 
Florida. In the shade-tobacco district* of Gleorgia and Florida the 
budworms are more injurious 
than the homworms and are 
more costly to combat. The 
eggs are deposited in the tips 
or buds of the plant, and a 
single larva may eat through 
several leaves, rendering them 
unfit for wrappers and thereby 
greatly reducing their value. 

Shade-tobacco growers in 
Georgia and Florida have to 
poison twice a week for the 
budworms during the grow- 
ing season. The usual insecticide is Paris green at the rate of 1 table- 
spoonful to a peck of sifted corn meal. This mixture is sifted into 

the bud. According 
to Mr. W. A. Hooker,* 
the annual cost of 
treating the bud- 
worms for labor and 
supplies averages 
from $12 to $15 per 


THE TOBACCO SPLITWOEU. 

{PMhorlnujsa operculella 
Zeller; fig. 13.) 

The cosmopolitan 
tobacco splitworm 
was first reported 
from tobacco in this 
country by Prof. 
Gerald McCarthy, in 
1897, in Bulletin 141 
of the North Caro- 
lina Agricultural Ex- 
periment Station, un- 
der the name of OeU- 
chia ficipelis Zett. 

In 1898 Prof. A. L. Quaintance, in Bulletin 48 of the Florida 
Agricultural Experiment Station, stated that the larvae usually made 



Fig. 12. — Tbb false budworm or cotton bollworm {EelMMi 
obsolete) : a, Adult moth ; b, dark full-grown larva ; o, 
light-colored full^rown larva; ^ pupa. Natural slae. 
(From Howard.) 


^BqI. 48, Fla. Agr. Bxp. Sta., 1888. 
1 — ^19 


* BnL 67, Bor. Bnt., U. S. Dept Agr., 1807. 
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their appearance about the last of May at Lake City; that the life 
cycle was found to be not more than twenty days; that the larvae are 
miners, living between the upper and lower epidermis of the leaves, 
and that by their work they render the leaves worthless for wrappers 

(PI. XX, fig. 1). They 
have the habit of leaving 
their mines and crawling 
over the surface of the 
leaf to mine in another 
place. This habit led 
Professor Quaintance to 
suggest an arsenical 
spray. According to him, 
the winter may be passed 
either as larvae or pupae 
in rubbish upon the sur- 
face of the ground. It 
therefore becomes advis- 
able to destroy all trash 
in and around tobacco fields and tobacco barns. 

The writer found that this insect injured tobacco at Dade City, 
Fla., in 1908, to the extent of $150 per acre. In 1909 and 1910 
laborers went through the fields every three or four days and picked 
and destroyed all in- 
fested leaves. Ix)ss 
in 1909 was light, 
and in 1910 very 
light. 

THE TOBACCO TBBIPS. 

(Eulhript ftttout Hinds; 
flg. 14.) 

Specimens of the 
tobacco thrips from 
Florida were de- 
scribed as Euthrips 
meotiance, new spe- 
cies, by Dr. W. E. 

Hinds, who later 
identified it with E. futcus Hinds, described from Massachusetts. It 
was first reported injurious to tobacco in Florida in 1902. It sucks 
the leaves alimg the veins, producing a whitened inelastic vein which 
breaks too easily for use as a wrapper. In 1906 Mr. W. A. Hooker 



Fia. 14. — The tobacco thrips {Buthripi /wtjw). Greatly 
eoiarged. (After Hooker.) 



Fig. 13. — The tobacco splltworm (PhthorirtKEO oper* 
csleKs) : Adult moth above: larva below at right; 
pupa below at left, with side view of enlarged anal 
segment. All enlarged. (From Howard.) 
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made a careful study of this insect and published his results as 
Bulletin 65 of the Bureau of Entomology. 

Mr. Hooker states that the life cycle requires only twelve to thirteen 
days in May and June and that the insect probably hibernates as an 
adult. Preliminary experiments have led the writer to suspect that 
the adult has a subterranean habit of hibernation. It feeds upon 
many species of plants. 

Mr. Hooker found that kerosene emulsion was the cheapest and 
most efficient remedy. He recommends the following stock solution : 
Kerosene, 2 gallons ; hard soap, J pound ; water, 1 gallon. A strength 
of 1 part stock solution to 10 parts of water proved to be effective in 
killing the thrips, but it was found to injure tobacco seriously if 
applied in strong sunlight. Spraying is done, therefore, late in the 
afternoon and at night, beginning not earlier than 5 o’clock on bright 
days. 



Fio. 15.— The cl^rarettc beetle {La^iodcrma 9€rrkorne ) : a, Larva ; b, pupa : c, adult ; d, side 
view of adult; e. antenna, Greatl; enlarged; e, still more enlarged. (Reengraved 
from Chittenden's illustracion.) 

THE TOBACCO CBAMBUB. 

(Crambus caliginosellus (?) Clemens.) 

The tobacco crambus was recorded from tobacco by the late Prof. 
W. G. Johnson in 1899.’ Johnson stated that it was very injurious 
in Maryland, boring into and feeding upon the stems of the newly set 
plants. This insect has been so destructive to tobacco in Virginia that 
it has been made the subject of a special investigation by the Bureau 
of Entomology. Mr. G. A. Runner, to whom the investigation has 
been assigned, will in the near future issue a special bulletin giving 
the results of his investigations. 

THE CIGARETTE BEETLE. 

(.Lasioderma serricome Fab.; flg. 15.) 

Severe loss to the tobacco trade is caused every year by the ciga- 
rette beetle. (See PI. XX, fig. 2.) It breeds in practically all cured 
tobaccos, except those richest in nicotine. 

Remedies. — Small lots of infested tobacco, like cigars, cigarettes,, 
and boxes of pipe tobacco, may be successfully treated by opening 


* See Bui, 20, n. s.. Dir. Ent, IT. S. Dept. Agr., p. 90. 
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the boxes so that the gas will enter, placing them in an air-tight box, 
and fumigating with carbon bisulphid, using 1 ounce of the liquid to 
every 50 or 60 cubic feet of space. The liquid should be placed in 
a shallow receptacle above the tobacco, for the gas is heavier than air. 
Large buildings or rooms may be fumigated with this ^s. In these 
cases securely chink all cracks, place the liquid in pans near the ceil- 
ing, and fumigate for from 12 to 24 hours, using 1 pound of carbon 
bisulphid to 600 or 800 cubic feet. 

Caution. — Do not bring fire into the room while the liquid is 
evaporating, for the gas is very inflammable. Air the room before 
entering. A small amount of the gas may be inhaled without ill 
effects, but a slight dizziness or nausea is the signal for retreat. 

Hydrocyanic-acid gas has been used to fumigate factories with 
good results. Great caution should be exercised in using it, as it is 
highly poisonous. For directions for using this gas obtain Circular 
No. 46 of the Bureau of Entomology. 

No satisfactory method of treatment has been found for this beetle 
in baled tobaccos. This question is a serious one with cigar manu- 
facturers and demands investigation. 

INSECTS OP SECONDART IMPORTANCE. 

For convenience of treatment, the large number of insects falling 
into this category may be divided as follows: (1) Insects attacking the 
seedbed; (2) insects attacking young transplanted plants; (3) insects 
injuring the foliage; (4) insects injuring the stem ; (5) insects injur- 
ing the root and stem; (6) insects attacking cured and manufactured 
tobaccos; (7) insects attacking tobacco seed. 

INSECTS ATTACKINO THE SEED BED. 

The most serious insect of secondary importance that attacks the^ 
seed bed has been recorded by Mr. Z. P. Metcalf.* It is the grouse 
locust (Tettigidea lateralis Say), which he found seriously injuring 
plant beds at Stem, N. C. This species has also been found rather 
common upon seed beds at Clarksville, Tenn. ■ Mr. Metcalf advises 
that plant beds should not be placed near low, marshy ground. As 
a remedy he advises the spraying of a strip 3 feet wide around the 
plant bed with kerosene emulsion. 

Mr. S. E. Crumb and the writer have found several species of 
Orthoptera {Tettix arenosus Burm., Paratettix cucullatus Burm., 
Nomotettix compressm Morse, and Ghortophaga virdifasciata DeG.) 
injuring tobacco in seed beds at Clarksville, Tenn., and Ellipes min- 
utm Scudd. has been taken with them, although it was not observed 
feeding njjon tobacco. 


' lotect enemies of tobacco. SuppiemcDt to Oct. Bui., 1900, K. C. Dept. Agr. 



Fig. 1.— Mines of Tobacco Splitworm in Wrapper 
Tobacco. (Original.) 


Yearbook U. S. Dept, of Agriculture, 1910. 


PUTE XX. 
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Kemedibs. — The kerosene-emulsion repellent and the arsenate of 
lead spray will be found efficient remedies for insects attacking the 
plant bed. 

lEBECTS ATTACKIUa TOUNQ TBANSrLANIID FLANTB. 

The most serious injury to transplanted tobacco, besides that by 
the insects of primary importance, is perhaps by wireworms. Of 
these the most serious is Horistonotus curiatus Say, which was re- 
ported by Mr. S. A. Thomas, of Clemson College, S. C., as severely 
injuring tobacco in two localities in that State in 1910, by boring into 
the stem. In June, 1909, the writer found larvse of the tomato stalk 
borer {Papaipema nitela Guen.) boring in the stem and midribs of 
young tobacco at Clarksville, Tenn. Mr. Z. P. Metcalf* records 
that the mole cricket Anurogryllus muticus De Geer wag injurious 
locally in North Carolina by cutting off the young plants. Mr. W. A. 
Hooker records two tenebrionid beetles {Blapstinus metalKcus Fab. 
and Opatrinus notus Say) and the snout-beetle Epiccerus formidolosvs 
Boh. as hiding beneath and eating the wilted leaves of newly set 
tobacco plants in a field at Quincy, Fla, 

INSECTS INJCRINO THE FOLIAGE. 

Into this class fall by far the greater number of the secondary 
pests of tobacco. The worst depredators of this class belong to the 
Orthoptera and to the Hemiptera. 

Of the Orthoptera the most injurious species is perhaps Melon- 
opine atlanis Riley, which occasioned serious injury to tobacco fields 
in the vicinity of Clarksville, Tenn., during 1910. This pest injures 
tobacco by eating holes in the leaves and by ragging the edges. The 
writer found that poisoning tobacco for the hornworms was an 
efficient remedy against this insect. Other species taken on tobacco 
at Clarksville are the grasshoppers Mdanoplus soudderi Uhl. and 
M. differentialis Thom., the tree-crickets (Ecanthus nigricomis Walk, 
and (E. latipennis Riley, and the long-horned grasshoppers Scudderia 
furcifera Scudd. and Xipkidion strictum Scudd. Dr. W. E. Britton ® 
records the grasshopper Diuosteira Carolina L. as quite a severe 
depredator of tobacco in Connecticut, and further states that Melan- 
oplus femur-rubrurn DeG., Scudderia texensis Sauss-Pictet, S. Sep. 
tentrionalis Serv., Xipkidion breoipenne Scudd., X. fasciatum DeG., 
(Ecanlhns nigricomis Walk. (var. guadripunctaius Beut.), and (E. 
fasciatus Fitch are occasionally injurious in Connecticut. 

Prof. A. L, Quaintance,’ in addition to Melanoplus femur-rubrum, 
has recorded M. bivitattus Say as injuring tobacco in Florida. Mr. 
Z. P. Metcalf reports the grasshopper Trimerotropis citrina Scudd. , 

I Insect enemies o£ tobacco. Snppicment to Oct. Bui., 1909, N. C. Dept. Agr. 

S Slith Rept. Conn. State Bnt. f. 190« (1907). 

"But 48, Fla, Agr. Eip. Sta., 1898. 
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Dr. C. V. Riley * recorded a species of Gryllus from Louisiana, and 
Prof. Gerald McCarthy has recorded the snowy tree-cricket ((Ecan- 
this niveus DeG.) from North Carolina. 

Hemiptera injure tobacco by sucking the stems and midribs, 
thereby causing “ wilt,” and by sucking the leaves, in which case 
discolored and deadened areas result Probably the most injurious 
species is the tobacco suekfly {Dieyphus minimus Uhl.). Professor 
Quaintance^ states that this insect is very widely distributed in 
Florida, and it has been recorded from Louisiana, Texas, Mississippi, 
and Alabama. It causes wilt of tobacco, and plants severely at- 
tacked are believed never to recover. According to Professor Quaint- 
ance “ it is injurious only upon late tobacco. He found that a tobacco 
decoction made b}' boiling 1 pound of refuse tobacco leaves for one 
hour in water, diluted in 1 gallon of water and sprayed upon the 
plants, was an effective remedy. A 10 per cent strength of kerosene 
emulsion was also found effective but very injurious to foliage. 

Prof. H. Garman * reported the plant -bug Eusohietus variolarius 
Pal. Beauv, as wilting tobacco at Lexington, Ky., in 1896; Dr. W. E. 
Britton recorded it in Connecticut in 1905. Mr. Z. P. Metcalf ' has 
reported Euschktus servus Say wilting tobacco in North Carolina. 
E. tmtigniua Say and E. fissilis Uhl. have been found to be rather 
common upon tobacco at Clarksville, Tenn. Dr. L. 0. Howard * 
records the leaf-bug Pmciloscytus diffuse Uhl. as very common in 
tobacco fields in Virginia, and that Thyreocoris (Corimelmna) extensa 
Uhl. has been found damaging native tobacco in Arizona. Dr. W. E. 
Britton' states that the tarnished plant-bug (Lygus pratensu L.) is 
common in tobacco fields in Connecticut and that it probably injures 
tobacco. Mr. S. E. Crumb, of the Bureau of Entomology, has ob- 
served the stilt-bug Jalysus spinosus Say sucking tobacco at Clarks- 
ville, Tenn. The plant-bugs Thyanta custator Fab, and Corizus 
lateralis Say have also been collected by him from tobacco. Mr. 
W. A. Hooker reports that the two leaflioppers or sharpshooters 
Aulaeizes irrorata Fab. and Oncometopia lateralis Fab. are rather 
common in tobacco fields in Florida, and that the latter is supposed 
to injure the bud. 

Doctor Howard® found that the mealy bug Pseudococcus citri 
Risso lived and multiplied alarmingly upon tobacco in a greenhouse 
in Washington, D. C. 

In 1898 Mr. Theo. Pergande, of the Bureau of Entomology, de- 
scribed an aphis, Nectarophora tabaci, from tobacco in the District 
of Columbia and Maryland. 

'Insect Life, Vol. 1, pp. 87-88, 1888. * Insect enemies of tobacco. Supplement 

»Bul. 48, Fla. Agr, Exp. Sta., 1898. to Oct. Bui,, 1900, N. C. Dept. Agr. 

•Loc. dt. •Yearbook U. S. Dept. Agr., 1898. 

* Bol. 66 , Kjr. Agr, Exp. Sta., 1807. * Sixth Kept. Conn. BUte Ent. f. 1906 

' (1907). 
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Dr. Britton ‘ has recorded the greenhouse white-fly {Aleyrodes 
vaporariorum Westw.) as injuring tobacco in greenhouses in Con- 
necticut, and the writer has found e^ and adults of Aleyrodes dbuti- 
lonea Hald. upon tobacco at Clarksville, Tenn. 

In the present article only seven species of Lepidoptera are treated 
as secondary pests of tobacco. The most common of these at Clarks- 
ville, Tenn. — though found very rarely — are the climbing cotton cut- 
worm {Prodenm. omithigalU Gnen.) a.Tii Autogmphahrasdcce "Riley. 
In September, 1909, the writer found larvae of Autographa verruca 
Fab. upon tobacco suckers at Quincy, Fla. During 1910 Mr. S. E. 
Crumb and the writer have taken larvae of Loxostege mancalis Led., 
Diacrma virginica Fab., and Estigmene acrcea Drury feeding upon 
tobacco at Clarksville. Mr. W. A. Hooker^ has also recorded the 
last species from Florida. Hyphantria textor Harr, was taken at 
Clarksville ovipositing upon tobacco, although it is very unlikely 
that the larvae feed thereon. 

Besides the flea-beetles, which attack tobacco in the field as weU as 
in the plant bed, the gray blister beetle (Epicauta cirierea Forst.) is 
perhaps the worst pest among the beetles. Mr. Z. P. Metcalf * states 
that it severely ragged tobacco in some fields in North Carolina in 
1909. The twelve-spotted cucumber beetle {Diabrotica duodecim- 
jnmctata Oliv.) has been observed feeding upon tobacco at Clarks- 
ville, Tenn., and the Colorado potato beetle (Leptinotarga decem- 
lineata Say) has been reported from tobacco. Future observations 
will undoubtedly disclose that many other beetles also feed to some 
extent upon tobacco. 

INSECTS IKJCKING THE STEM. 

The two snout-beetles Trxchoharh insolita Casey and T. laucorea 
Lee. have been recorded by Dr. F. H. Chittenden * as breeding in 
tobacco stems. The former has been reported from Texas and 
Florida, while the latter has been reported only from Florida. 
Injury has rarely been severe. Doctor Chittenden recommends 
clearing the tobacco fields of all stalks and of all rubbish in which 
the beetles could find shelter, dipping young plants in arsenate of 
lead at setting time, and later spraying with the same insecticide to 
kill the beetles while they are feeding. 

INSECTS INJURING THE BOOT AND STEM. 

, Wireworms are the principal insects of secondary importance that 
injure the root, and steins of tobacco. Dr. W. E. Britton' reports 

‘Slith Bept. Cornu State Ent. f. 1906 (190T). 

> Bui. 67, Bur. But, U. 8. Dept. Agt., p. 109, 1007, 

* Insect enemies of tobacco. Supplement to Oct. Bui., 1909, N. C. Dept. Agr. 

«Bul. S8, n. B., Bur. Bot. V. S. Dept. Agr., p. 68, 1902. 
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larvte of MeHanotm cribulosus Lee. and of the genus Asaphes as injur- 
ing tobacco in Connecticut, and that adults of Limormts griseiu 
Beauv. were quite common in tobacco fields. Adults of Monocrepu 
dins beUus Say are quite common in tobacco fields at Clarksville, 
Tenn., although very little injury is occasioned by. wireworms. 
Mr. W. A. Hooker ' reports larv* of Drasterius sp. as injurious in 
1905 in one field at Quincy, Fla. 

INSECTS ATTACKING CUBED AND MANUFACTCEED TOBACCOS. 

Besides the cigarette beetle, only three species are recorded as 
injuring cured and manufactured tobaccos. These are the rice wee- 
vil (Calandra oryza L.), the drug-store beetle {Sitodrepa panicea L.), 
and Dermestei milpinus Fab. The remedies are the same as for the 
cigarette beetle. 

INSECTS ATTACKING TOBACCO SEED. 

In the 1905 Yearbook of the United States Department of Agri- 
culture Dr. F. H. Chittenden states that the tobacco-seed beetle 
{Catoraim impressifrom Fall) was identified as the beetle con- 
cerned in the injury to tobacco seed in Cuba and Texas in earlier 
years. The writer, in January, 1909, found larv® and adults of the 
black carpet beetle (Attagenus piceus Oliv.) in a bottle of imported 
Cuban seed. The bottle has been upon his desk for nearly two years, 
and live larvae are still to be found in it. In the same bottle the book 
louse (Troctes divinatorious Mull.) was found in large numbers. In 
1910 the writer found the latter insect infesting tobacco seed at 
Quincy, Fla. A cecidomyiid was also taken from the above-men- 
tioned bottle of seed in September, 1910. 

. I Bui. 67, Bur. Eot, U. S. Dept. Agr., 1907. 



BITUMINOUS BUST PEEVBNTIYE8 AND BOAD BINDERS. 

By Pb4vost Hpbbabd, 

Chemist, Office of Puilic Roads. 

USE OP EITDMENS ON ROADS. 

At the present time bitumens undoubtedly constitute the most im- 
portant class of materials employed as dust preventives and road 
binders. In one form or another they are extensively used for this 
purpose by all civilized countries where the preservation of roads has 
become a serious problem because of the destructive action of auto- 
mobile traffic. 

In the broadest sense bitumens may be defined as mixtures of native 
or pyrogenetic hydrocarbons and their derivatives, which may he 
gases, liquids, viscous liquids, or solids. If solids, they melt more 
or less readily upon the application of heat and are soluble in carbon 
bisulphid, chloroform, and similar solvents. They may be conven- 
iently divided into two main classes: (1) native bitumens and (2) 
artificial bitumens. Native bitumens, as their name implies, occur 
in nature, and often contain impurities such as water, clay, silt, sand, 
and extraneous organic or vegetable matter. Those of interest as 
road materials are petroleums, malthas, asphalts, and other solid 
products of an asphaltic nature, such as gilsonite and grahamite. 
Artificial bitumens are distillates and residues produced by the par- 
tial or fractional distillation of bitumens, and hydrocarbon distil- 
lates produced by the destructive distillation of bitumens, pyrobitii- 
inens, and other organic materials, such as wood or bone. Manufac- 
tured petroleum residuums, oil asphalts, asphaltic cements, coal tars, 
and water-gas tars are the most important members of this class from 
the standpoint of road treatment and construction. 

\ - 

TREATMENT OP NATIVE BITUMENS. 

Comparatively few native, bitumens are, in their original condi- 
tion, suitable for use on roads, but many of them can be made so by 
proper treatment or modification. Thus a hard, native asphalt may 
have to be fluxed to suitable consistency with a petroleum residuum, 
or a fluid asphaltic petroleum may have to be brought to proper 
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consistency by distilling off a certain percentage of its lighter and 
more volatile constituents. After undergoing such treatment, these 
materials are, properly speaking, artificial or manufactured products. 

Fluxing and distilling are the two principal processes involved in 
the preparation of bituminous dust preventives and road binders. 
The fluxing process consists in mixing or combining a hard or solid 
bitumen with one that is more or less fluid, called the flux. This 
combination is usually facilitated by the application of heat and 
mechanical agitation. Fluxing may serve one of two purposes: A 
hard bitumen may be softened to the desired consistency by the ad- 
dition of a relatively small amount of a fluid bitumen, or a heavy 
viscous oil may be reinforced or hardened by the addition of a rela- 
tively small amount of some solid bitumen. In rare instances the 
proportion of flux to the material fluxed may be equal. In the prep- 
aration of fluxed road binders it is not essential that the flux show 
any binding value unless it constitutes the greater part of the finished 
product. The material fluxed should, however, invariably possess 
high binding value or should impart binding value to the finished 
product. Solid bitumens of asphaltic character possess this prop- 
erty, while those of a paraffin nature do not. The former are, there- 
fore, of value as road materials, while the latter are valueless in 
this connection. On the other hand, fluxes composed largely of par- 
affin hydrocarbons may prove very satisfactory, providing they do 
not constitute the greater part of the finished product. 

There are two general methods of distillation in use in the manu- 
facture of bituminous dust preventives and road binders — fractional 
distillation and destructive distillation. In each, two classes of 
products are formed— distillates and residues. Fractional distilla- 
tions cause a mechanical separation of the more volatile from the less 
volatile constituents of the material distilled, while destructive distil- 
lation causes a complete chemical change in which the identity of the 
material is destroyed. 

BITUMINOUS DISTILLATES AND RESIDUES. 

Distillates obtained from the fractional distillation of bitumens 
show no binding value and are unsuitable for use as road materials, 
except occasionally in the capacity of fluxes. The residues from frac- 
tional distillation may or may not possess binding value, according to 
the character of the material distilled and the extent to which distilla- 
tion has been carried. If they possess binding value and are of suit- 
able consistency, they may prove satisfactory for the treatment or 
construction of roads. Residual tars and residual asphaltic petro- 
leums are examples of this type of road material. When distillation 
is carried so far that the residues are hard and more or less brittle 
when cold, these residues are caUed pitches. This term is then pre- 
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fixed with the name of the material distilled, such as coal-tar pitch 
or oil pitch. Hard, brittle pitches are unsuitable for road construc- 
tion, but many of them can be made suitable by fluxing them to the 
desired consistency with a fluid bitumen. If a distillate is used for 
fluxing, the resulting product is said to be cut back. Sometimes 
volatile distillates are used for the purpose of cutting back. When 
this is done, the material which is cut back usually has the consistency 
which it is desired will be maintained in the road, and the volatile 
distillate is employed merely for the purpose of facilitating applica- 
tion by making the material more fluid. After the product has been 
applied this distillate volatilizes and leaves the original material in 
place to serve as a binder. 

Unlike fractional distillation, destructive distillation often produces 
distillates having excellent binding value. When these distillates are 
composed of hydrocarbons and their derivatives, they are known as 
tars. The residue from destructive distillation is merely coke or car- 
bon and is of no interest as a road material. Hydrocarbon distillates 
obtained from the destructive distillation of coal and oil are, however, 
of considerable interest. They arc known as coal tars and oil tars. 
Tars are for the most part by-products of industrial processes and 
are commonly known by the name of the plant or process in which 
they are formed; for example, gas-house coal tar, coke-oven tar, 
oil-gas tar, water-gas tar. Water-gas tar, so called because it is 
formed in the manufacture of carbureted water gas, is in reality an 
oil tar. It is produced by a peculiar method of destructively dis- 
tilling oil for the purpose of enriching water gas. Crude tars, us 
obtained from the industrial processes above mentioned, are of little 
value as road materials unless subjected to fractional distillation. 
If thus treated, only the residues possess binding value as described in 
the preceding paragraph, while the distillates are of a greasy nature. 

CLASSIFIC.ATION OF BITUMINOUS ROAD MATERIALS. 

Now that some idea of the types of bitumen in use as road mate- 
rials has been obtained, it may be well to take up their further classi- 
fication under the headings “ Dust preventives” and “ Road binders.” 
No very definite distinction can be made between the two classes, 
for the function of both is in reality the same. There are certain 
differences, however, which may be shown by the following defini- 
tions. Dust preventives are materials applied to the surface of fin- 
ished roads for the purpose of laying the dust already present and of 
retaining dust, which may be brought upon the road from outside 
sources. In bituminous dust preventives it is highly desirable, if not 
absolutely essential, that the material act as a binder for the loose 
mineral particles upon the road surface before treatment, and also 
for any sand, gravel, or stone chips which may afterwards be applied. 
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Bituminous dust preventives which do not bind are apt to destroy 
the already existing bond of the road surface and to hasten the ulti- 
mate disintegration of the road. Koad binders are materials em- 
ployed in the construction or reconstruction of roads for the pur- 
pose of holding together and in place the individual particles of 
which the road is composed. By so doing they reduce the wear of 
the road under traffic, and therefore tend to prevent the formation 
of dust from the road material. 

In most instances the same type of bitumen that will give satis- 
faction as a dust preventive will also give satisfaction as a road 
binder. The principal difference between the two is only a matter 
of consistency. This is true in so far as type is concerned. There 
are, however, various physical and chemical differences to be found 
among members of a given type, which will, of course, have to be 
taken into account in connection with the purpose for which the 
bitumen is used. 

With this understanding the more important bituminous dust 
preventives and road binders now in use may be classified as follows: 

Bitnminoua dust preventires: 

Crude asphaltic petroleums. 

Fluid moltbas. 

Fluid semiasphaltlc and asphaltic petroleum residunms. 

Emulsions of very viscous semiasphaltlc and asphaltic petroleum reslduums. 

Dehydrated coal tars. 

Fluid coal tar and water-gas tar reslduums. 

Bituminous road binders: 

Very viscous malthas. 

Bock asphalts. 

Fluxed native asphalts, gilsonites, and grahamltes, known as asphaltic 
cements. 

Semlsoiid, semiasphaltlc, and asphaltic petroleum reslduums or oil asphalts. 

Very viscous cut-back asphaltic cements and oil asphalts. 

Very viscous and semisolid coal tar and water-gas tar reslduums. 

Very viscous cut-back coal-tar reslduums. 

SELECTION OP MATEMAL. 

From among such a large and varied assortment of materials it is 
often a difficult matter for the road engineer to select that product 
which will give the best results consistent with reasonable economy. 
The principal factors which he has to consider in making his selec- 
tion are (1) the character of the road to be treated, including the 
type of road (earth, gravel, or broken stone) and the physical charac- 
teristics of the road material ; (2) the desired method of application, 
i. e., whether the material is to be applied cold or hot and by means 
of a sprinkler, with or without pressure, by pouring from buckets, 
or as a prepared mixture with the road material, and in the latter 
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case it is also desirable to know in advance whether or not the road 
material itself is to be heated; (3) the quantity and character of 
traffic; (4) the climatic conditions; (5) the cost of bituminous ma- 
terial; and (6) the probable cost of application. 

After a selection has been made, much depends upon applying the 
material properly if satisfactory results are to be obtained. In 
regard to the application of dust preventives, it should be said that 
they may be used either as temporary binders or as semipermanent 
binders. The temporary binders are applied to road surfaces mainly 
for the purpose of laying dust. In order to lay the dust brought 
upon thp road from outside sources, they must, therefore, be applied 
at frequent intervals and for reasons of economy must be capable 
of easy application. The only economical method of applying them 
is by means of a sprinkling cart, and they must, therefore, be quite 
fluid or else capable of emulsifying with water. Their dust-laying 
effect is of short duration, because they soon become saturated with 
dust, and are thus rendered incapable of holding down fresh dust 
which may be formed or brought upon the road. If they possess 
good binding value, they concentrate upon the road surface after a 
number of applications and become in effect semipermanent binders. 
They may often be used to advantage on roads constructed with a 
bituminous binder. No definite rule can be laid down in regard to 
the frequency with which they should be applied, as this is not only 
dependent upon the character of each material, but also upon local 
conditions to which the road is subjected. 

SEMIPERMANENT BINDERS. 

Those bituminous dust preventives which may be classed as semi- 
permanent binders are applied to road surfaces mainly for the pur- 
pose of preserving the road from wear, although they also serve as 
dust layers for some time after application. A single application of 
these materials should preserve the road surface from disintegration 
and appreciably lessen dust formation for the period of at least one 
year. They can not, however, be expected to keep a road dustless 
for this length of time where any considerable quantity of dust from 
outside sources is encountered. 

The semipermanent bituminous binders are rather viscous liquids 
containing an appreciable amount of true binding base. They are 
applied cold or hot according to their viscosity at ordinary tempera- 
tures. Cold applications may sometimes be made by means of an 
ordinary sprinkling cart, but hot applications require hand labor 
or else especially constructed sprinkling contrivances, usually known 
as oil distributors. Distributors carrying spraying devices and so 
equipped that the material may be heated in the cart and forced 
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upon the road surface under pressure of air or steam are extensively 
employed in England and France, and such machines are gradually 
being adopted in this country. 

The heavier dust preventives seldom prove effective for over a 
year. They rarely withstand satisfactorily the severities of winter 
weather and winter traffic, and may therefore best be applied in the 
early spring at the beginning of the dusty season in order that their 
beneficial effect may be of longest duration. It is poor policy to 
appl^ them to worn out or badly rutted road surfaces, as their func- 
tion is not to make a bad road good, but to keep a good road in good 
condition. In most cases it is desirable and in some absolutely neces- 
sary to remove all loose dust and detritus from the road surfaces 
before applying them and any repairs required should of course be 
made before their application. These materials give best results on 
broken stone or gravel roads wliich are not subjected to exceedingly 
severe traffic conditions, but which require some medium to consoli- 
date or hold down their wearing surface. They are sometimes used 
in the treatment of earth roads, but it is usually better practice to 
reconstruct such roads with the addition of a suitable binder during 
construction. 

SOBFACING FOR LIGHT TRAFFIC. 

While automobile traffic undoubtedly causes more damage to the 
average untreated road than horse-drawn traffic, the reverse is true 
of roads the surface of which has been treated with a bituminous 
dust pre"entive. Surface treatment proves most satisfactory when 
employed under conditions similar to those encountered on park and 
pleasure drives. Such roads are, as a rule, subjected to automobile 
and light horse-drawn traffic only, and no heavily-loaded teams are 
allowed to use them. Under these conditions the film or mat of bitu- 
minous-bound material is not greatly damaged by iron-shod hoofs and 
iron-tired wheels, and what damage is done is largely repaired by the 
passage of rubber-tired automobile wheels which continually iron 
out the marks made by the other class of traffic. Automobiles them- 
selves cause but little wear of the material of which a road is con- 
structed, but, if the surface is not well bonded, they rapidly wear 
out the road by displacing first the finer particles in the form of dust 
and later the larger mineral fragments which require this dust to 
hold them in place. This action is due to a shearing effect exerted 
upon the road surface by the wheels connected with the driving 
mechanism. A good bituminous dust preventive will hold the dust 
in place and, therefore, prevent such damage. When the road is sub- 
jected to any amount of heavy -teaming traffic, however, the heavily 
loaded steel-tired wheels cut through the surface mat of bituminous- 
bound material and cause rapid disintegration. This, destruction 
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of the surface is also hastened by the cutting and pulling action of 
horses’ hoofs when heavy loads are being drawn over the road. For 
such traffic the true road binders prove more satisfactory than the 
dust preventives. 

USE OP BITUMENS IN HOAD CONSTBUCTION. 

As has been stated, bituminous road binders are mainly employed 
in the construction and reconstruction of roads. They may be 
used in a variety of ways according to various conditions. Thfy^are 
most commonly applied in the construction of macadam roads ac- 
cording to two methods, known as the penetration method and the 
mixing method. In either it is sufficient to incorporate the binders 
with only the upper 2 or 8 inches of broken stone constituting the 
wearing surface. The foundation course of the road may be con- 
structed as in ordinary macadam wwk, except that more attention 
should be paid to filling the voids between the larger fragments 
with stone screenings. No excess of screenings should, however, be 
left upon the surface of the foundation to interfere with its inter- 
locking with the wearing course of bitumen-covered stone. Careful 
attention should be paid to this matter, otherwise a separation of the 
two courses may occur and lead to a breaking up of the wearing 
surface under traffic. 

THE PEHETRATION METHOD. 

In the penetration method the wearing course of what is known 
as No. 2 broken stone is placed upon the foundation before the road 
binder is applied. The No. 2 stone usually runs from one-half inch 
to 4 inches in diameter, but, when the road stone is soft and easily 
crushed under the roller, larger sizes may sometimes be employed to 
advantage. This stone is laid to a depth of from 2J to 3^ inches, 
and rolled until the stones interlock. A light coating of clean half- 
inch stone chips, free from dust, may then be applied and rolled 
into the surface, which should, however, never be completely filled. 
Sometimes this application of stone chips is omitted, particularly 
if the binder is a very heavy one and therefore difficult to incor- 
porate in the wearing surface owing to its tendency to harden 
rapidly when brought in contact with the stone. The bituminous 
binder is always heated to a considerable degree of fluidity before 
being applied, and application is made either by hand directly from 
portable heating kettles or by means of specially constructed dis- 
tributors, as in the case of surface treatment with the heavier bitu- 
minous dust preventives. Approximately gallons of binder are 
thus consumed to every square yard of road surface. Clean stone 
chips are next applied in sufficient quantity to fill all surface voids 
and prevent the bitumen from sticking to the wheels of the roller, 
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and the road is then well rolled. The surface is finiAed off by 
applying a flu^ or seal coat of bitumen at the rate of from 0.3 to 
0,5 gail<xi per square yard. This coat is then covered with a thin 
layer of stone chips, and the road rolled until firm and smooth. 

The object of the penetration method is to produce a bituminous 
concrete wearing surface without incurring the time, labor, and, 
therefore, the expense of mixing. While the whole surface may be 
covered with comparatively little bitumen, a uniform penetration and 
distribution for a depth of two or more inches can not be secured with 
less than 1 gallon of bitumen per square yard, and usually gallons 
are required. If lasting results are expected, not less than 1 gallon 
should ever be applied. The seal coat of approximately one-half 
gallon of bitumen to the square yard is very desirable, as it protects 
the underlying thinner films from weathering and disintegrating. 
In some cases attempts have been made to construct a macadam road 
according to this method with a total of only a little over one- 
half gallon of bitumen per square yard. This amounts to nothing 
more than a surface treatment, and the bitumen can therefore be 
expected only to serve in the capacity of a semipermanent binder. 
Eoads so constructed will usually require additional treatment at 
the beginning of the next dusty season. The main disadvantage of 
the penetration method of construction is the uncertainty of obtain- 
ing a uniform distribution of bitumen throughout the wearing sur- 
face, In spite of this objection, however, many excellent roads have 
been built by the method when carefully followed in all of its de- 
tails. It has the advantage of being one of the cheapest forms of 
bituminous road construction, and should cost but a few cents per 
square yard plus the price of from to 2 gallons of bitumen, above 
that of ordinary macadam construction. In many cases, however, 
the cost of such work has been excessive because of the makeshift 
heating apparatus which has been employed. 

THE MIXING UeTHOS. 

The mixing method of constructing bituminous macadam is iden- 
tical with the penetration method up to the completion of the founda- 
tion course. The wearing course, which is usually laid to a finished 
depth of 2 or 2i inches, is composed of a more or less carefully 
graded broken-stone aggregate which has been previously mixed and 
coated with a hot bituminous binder. Sometimes the aggregate itself 
is heated before mixing, while sometimes it is used cold. In the 
former case a binder of high original consistency may be employed, 
while in the latter it should be considerably softer, and preferably a 
cut-back product containing a volatile flux. The mixture may be 
made eiUier manual labor or by machinery. 
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After the bitumen-coated stone has been laid to the desired depth, 
it is rolled either with or without the addition of a thin layer of 
half-inch stone chips, free from dust. When the latter can be done 
without the stone sticking to the roller wheels, a very satisfactory 
surface may be secured by the application of a light coating of bitu- 
men-covered sand or stone chips, which is rolled into the surface voids 
and dusted over with fine stone screenings. In the former case all 
surplus of screenings should be broomed off and a flush or paint coat 
of bitumen applied in the same manner as described under the pene- 
tration method. Stone screenings are then applied and rolled down 
in sufficient quantity to take up any excess of bitumens on the sur- 
face. Under favorable conditions a macadam road constructed with 
a 2-inch top course of bitumen-covered stones should not cost over 6 
cents per square yard, plus the cost of from 1.3 to 2 gallons of 
bitumen, above the cost of an ordinary macadam road of the same 
depth. Mechanical mixing when properly done is much preferable 
to hand mixing and should prove considerably cheaper under ordi- 
nary circumstances. 

ROCK ASPHALTS. 

Before leaving the subject of bituminous macadam construction, 
mention should be made of one other type known as the rock-asphalt 
macadam. Eock asphalts are sandstones or limestones more or less 
impregnated with maltha. They have been employed to a consider- 
able extent in the surfacing of macadam roads, but all are not suit- 
able for this purpose, as both the character and percentage of bitumen 
present vary within wide limits. Those which contain from 7 to 10 
per cent of a viscous sticky maltha are the best for road construction. 
The rock should be crushed down until it consists of an aggregate of 
individual grains, each thoroughly coated with a film of bitumen, 
which should cause it to adhere firmly to the surrounding grains if 
subjected to pressure. This aggregate may then be used as a surfac- 
ing material in macadam construction. 

The foundation of a rock asphalt macadam is prepared in the same 
manner as described under the penetration method. Upon this foun- 
dation should be spread a 2|-inch course of broken stone, preferably 
ranging from 1 to 2 inches in diameter. This course should be rolled 
only sufficiently to produce a smooth, even surface, and no attempt 
should be made to reduce the voids in any other manner. The rock 
asphalt should then be thrown on and raked over the surface to a uni- 
form depth of one-half inch. This application is rolled into the 
upper course as thoroughly as possible and a second coat of the rock 
asphalt applied in the same manner, but to a depth of 1 inch. The 
road is then finished off by rolling until it is firm and well compacted. 

1— 70797‘— YEK 1910- 20 
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MANTOACTUBED BITOMINODS AGGREGATES. 

Besides the three methods of coDstracting bituminous-bound roads 
which have been described there are a number of others, but all of 
less importance. Certain proprietary or patented mixtures of bitu- 
men with a mineral aggregate can now be obtained for use in the 
construction of the wearing course of roads, and some of them have 
been quite extensively employed in the eastern part of the United 
States with excellent results. Most of these mixtures, while pre- 
pared with hot materials, can be shipped and laid cold. They are 
used in place of the No. 2 course in ordinary macadam construction. 
To prevent the individual particles from cementing together under 
their own pressure during shipment, damp sand is sometimes incor- 
porated in the mixture. The mineral aggregate is carefully graded, 
and when laid and rolled, consolidates into a dense, well-bound wear- 
ing surface. Fluxed native asphalts, oil asphalts, and residual tars 
are employed as binders for the aggregates, and sometimes other in- 
gredients, such as lime, are combined with the bitumen. Both crushed 
rock and crushed slag have been used for the aggregate, the latter 
principally in England. While these manufactured bituminous 
aggregates are very convenient for the road engineer to employ, their 
use is necessarily limited to the locality in which they are manufac- 
tured, as freight charges on long shipments raise their cost to a pro- 
hibitive figure. 

CONCLUSION. 

Bituminous road binders may be employed in the construction 
of earth and gravel roads as well as macadam roads, but it is the 
latter type which, at the present time, gives promise of the most 
satisfactory results. The bituminous macadam, if properly con- 
structed, seems well adapted to withstand the combined action of 
automobile and horse-drawn traffic. It is firm, resilient, and water- 
proof, and is dustless in the same sense that an ordinary asphalt 
pavement is dustless. Much depends upon the character of the bitu- 
minous binder used, and it is most necessary that this binder be sub- 
ject to examination and certain specific tests, as in the case of cement, 
iron, steel, and other structural material. 



THE RESPIRATION CALORIMETER AND THE RESULTS 
OF EXPERIMENTS WITH IT. 

By C. P. Langwostht and R. D. Milnee, 
yutrition Investigations, Office of Experiment Stations. 

INTBODUCnON. 

The study of many practical and everyday problems having to do 
with the nutrition of man and animals, as well as the investigation 
of a great number of complex problems pertaining to the subject, 
necessitate the accurate measurement of the income and outgo of 
matter and energy in the body of man or animals. From time 
to time various methods have been proposed for accomplishing this 
end, and apparatus of a variety of types which would measure one 
or more of the desired factors has been devised. 

It is generally conceded that the respiration calorimeter devised 
and perfected by Atwater and his associates in connection with the 
nutrition investigations of the Office of Experiment Stations ade- 
quately meets the requirements of the case, and that the perfecting 
of that apparatus marks a great advance in experimental physiologi- 
cal methods. This achievement is the more valuable since the use- 
fulness of the respiration calorimeter is not limited to experiments 
with man, for the apparatus can be modified to fit it for experiments 
with animals, or, indeed, for other purposes in which it is desirable 
to measure such factors as gaseous exchange and heat production. 
The fundamental principles involved in the construction of the 
respiration calorimeter and the development of the apparatus during 
varying phases have been discussed in technical publications of the 
Department of Agriculture and many experiments carried on with 
the respiration calorimeter have been reported. 

For many years the policy of cooperation with agricultural colleges 
and experiment stations and other suitable institutions was followed 
in conducting the Department nutrition investigations, and under this 
plan the respiration calorimeter work was carried on in the chemical 
laboratories of Wesleyan University, Middletown, Conn. The results 
obtained in these and later expwiments have been published in 
numerous bulletins and reports.* It is perhaps not too much to claim 


‘ For list of ptiblic&Uooa s«e U. 8. D»pt A{r., ODce Eipt. Stas. Circ. 89. 

307 




308 TEABBOOK OF IHB DEPABTMENT OF AOMCTJLTtTBB. 

that this plan of cooperation had a widespread effect in stimulating 
interest in the study of nutrition problems in the United States, and 
in calling the attention of students of agriculture to the need for 
studying problems pertaining to the rational utilization as human 
food of agricultural products of animal and vegetable origin. 

The years from 1886, when the work was begun, to 1906 mark the 
period of cooperative work in the Department of Agriculture nutri- 
tion investigations, for at the latter date it was decided to centralize 
the work in Washington, and quarters were provided for the respi- 
ration calorimeter in the new building of the Department of Agricul- 
ture. In reconstructing the respiration calorimeter it seemed advis- 
able not to modify the general lines on which it had been originally 
built, but improvements in detail were introduced which make for 
simplicity and convenience of operation as well as for increased 
accuracy. Briefly speaking, the improvements consist in the use of 
more efficient materials, particularly for heat-insulation purposes, 
more rigid construction, simpler and yet more efficient methods of 
controlling experimental conditions, and improved methods of re- 
cording experimental data, which include automatic devices. In 
the following pages the calorimeter in its present form is described, 
and the results of some experiments with it are presented which are 
a part of work more recent than that summarized in an article in an 
earlier Yearbook of the Department.* 

PI.AN AND CONSTBUCnON OF THE EESFUtATION CAU>BIMETEK. 

A respiration calorimeter is an instrument of precision which 
includes an air-tight and heat-tight chamber in which the subject 
remains during the experiment, and accessory apparatus for measur- 
ing and recording the experimental data. The chamber must be of 
a size suitable for the purposes of experimental work for which 
it is designed, and provided with devices for maintaining a ventilat- 
ing air current, for removing and determining the amount of the 
products of respiration, for supplying oxygen to the air current to 
replace that withdrawn by the subject, and for carrying from the 
chamber and measuring the amount of the heat liberated by the 
subject as a result of muscular work, either internal or external, 
which has been performed. Convenient arrangements must also be 
made for supplying the subject with food, for collecting the liquid 
and solid excreta, and for determining body temperature, respiratory 
movements, and other similar factors, should the experimental con- 
ditions necessitate such measurements. In addition, provision must 
be made for full analyses of food and excretory products, including 
determinations of heats of combustion, and for the study of special 
factors determined by the character of the experiment. 
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Briefly expressed, the respiration calorimeter is an instrument 
which permits of the measurement of income and outgo of matter 
and energy in the subject and of numerous other factors which are 
of value in drawing deductions regarding physical and physiological 
activities. The apparatus is complicated, and the experimental data 
recorded are highly technical, nevertheless problems of everyday 
interest can be studied and results obtained which are of very prac- 
tical as well as of theoretical value. 

The respiration calorimeter recently installed at the Department 
of Agriculture is of a size suitable for experiments with man under 
a variety of conditions, and includes such accessory apparatus that 
it may be employed in the study of a great variety of problems per- 
taining to agricultural questions of special interest in connection with 
lines of work carried on by the Department. 

During an experiment the subject spends his time in the respiration 
chamber, which is metal-walled and is feet long, 6| feet high, and 
4 feet wide. The chamber has double walls, the inner one copper 
and the outer one zinc. Though rather small, as necessary for 
experimental purposes, the chamber is nevertheless large enough 
for the subject to be comfortable, even during an experiment cov- 
ering several consecutive days. An opening in the side closed by 
plate glass sealed in place during an experiment serves as the door 
and window, admitting ample light for reading and writing. 
Another opening, with a trap on each end, is used to pass articles 
into or out of the chamber. Attached to the walls of the cham- 
ber are metal hooks for clothing and metal shelves for books, food 
receptacles, and the like. The furniture, which varies somewhat 
with the nature of the experiment, includes a chair, a table, and 
a cot, and when the subject is to perform muscular work a special 
form of bicycle ergometer. A telephone is provided for commu- 
nication between the subject inside and the investigator outside 
the apparatus. In fact, every effort is made to provide for the 
comfort of the subject under the experimental conditions, and no one 
has found his sojourn in the apparatus especially irksome. 

The metal walls of the chamber are air-tight. That the air cf the 
chamber may be continually changed, it is drawn out through a pipe 
at one end and returned through a pipe in the other end, a circulation 
of 76 liters per minute being maintained by means of an electrically- 
driven blower. The air coming from the chamber is passed through 
purifiers to remove the moisture and carbon dioxid given off by the 
subject, while to the air returning to the chamber is added oxygen to 
replace that used by the subject. 

The heat given off by the subject within the chamber is removed by 
a current of cold water passing through a small brass pipe suspended 
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near the chamber ceiling, the heat-absorbing area of the pipe being 
increased by copper disks soldered to it This method of remoTing 
heat from the room is simply the reverse of the one commonly fol- 
lowed in warming a house in winter time by bringing warm water 
into a radiator from which the heat may be delivered into the room. 
By regulating the temperature of the water that flows through the 
heat absorber and the rate at which it flows, the absorption and 
removal of heat from the respiration chamber may be controlled to 
such an extent as to maintain a constant temperature of the air in 
the chamber. There is an automatic device for maintaining the tem- 
perature of the flowing water constant at any point for which it may 
be set. Another device gives an automatic record of the difference 
between the temperature of the water just as it enters and just as it 
leaves the heat absorber. The quantity of water that flows through 
the absorber is weighed and the weight for any period, multiplied 
by the average temperature difference for the period, is the quantity 
of heat carried out of the chamber by the flowing water, expressed in 
calories, one calorie being the amount of heat necessary to raise 1 
kilogram of water 1° C. 

The air of the chamber is constantly stirred by a small electric fan 
to equalise its temperature. To determine the teihperature of the air, 
electric resistance thermometers are used, six resistance coils joined 
in series being distributed on the walls of the chamber in such a way 
as to indicate the average temperature conditions. 

Surrounding the copper wall of the chamber and about 3 inches 
away from it, is a parallel wall of zinc. If the temperature of the 
zinc wall is kept the same as that of the copper wall, there will 
be no passage of heat through the walls of the chamber in either 
direction. In order to accomplish this, outside of the zinc wall and 
about inches from it, is a covering of cork board inches thick. 
The cork board is protected by the outer wall of the apparatus, which 
is made of a kind of asbestos board bound together with strips of brass. 
The space between the zinc wall and the cork board is provided with 
resistance wire carried .on insulators attached to the zinc, and brass 
pipe carried on small iron hooks attached to the framework sup- 
porting the zinc. By passing a current of electricity through the 
resistance wire the air in the confined space may be heated, and by 
passing a current of water through the brass pipe the air may be 
cooled. In this way the temperature of the zinc wall may be raised 
or lowered at will. 

The temperature of the zinc wall is controlled in accordance with 
that of the copper wall, that there may be little or no difference be- 
tween them. To detect temperature differences, use is made of 
thenno-electric elements attached between the two metal walls in 
such a way that one end of the element lies close to the copper 
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wall and the other end lies in the plane of the zinc wall. There are 
95 of such thermo-electric elements scattered about the walls, equally 
distant from each other, and connected in series with each other and 
with a delicate galvanometer, in such a way that temperature dif- 
ferences between the two walls may be detected independently for 
the top, upper half of the sides, lower half of the sides, and the 
bottom of the chamber, and for all 95 points together. The de- 
flection of the galvanometer in one direction indicates that the zinc 
wall is warmer and in the other direction that it is colder than the 
copper wall and needs cooling or heating accordingly. The air space 
surrounding the zinc wall is therefore heated or cooled in order to 
keep these deflections as near the zero point of the galvanometer as 
possible. This device is so sensitive that an average temperature 
difference of one two-thousandth of a degree between the two metal 
walls as a whole would cause an appreciable deflection by the gal- 
vanometer. By keeping the deflections near zero the average temper- 
ature difference between the two walls is therefore insignificant. 

By means of electrical resistance coils attached in close thermal 
contact with the copper at different points within the chamber and 
connected with a temperature-indicating device outside the chamber, 
the actual temperature of the copper wall is ascertained. In con- 
nection with the investigations with this apparatus it is essential to 
know whether the body temperature of the subject has increased or 
decreased during the experimental period. In some cases the tem- 
perature of the body is ascertained by means of a clinical thermometer 
inserted under the tongue or in the armpits, but preference is given 
to electric resistance thermometers, one form of which may be attached 
to the surface of the body, and another form of which may be intro- 
duced into the large intestine, which, connected with a temperature- 
indicating device read by the investigator, furnish a record of body 
temperatures accurate to one one-hundredth of a degree, for a prac- 
tically continuous period, since the interval between the readings is 
very short. 

The illustrations (Pis. XXI and XXII) show the general appear- 
ance of the respiration calorimeter with part of its accessory appa- 
ratus and give an idea of the way it is constructed. 

In figure 1, Plate XXI, which shows the respiration calorimeter 
during the process of construction, the outer metal (zinc) wall of the 
respiration chamber is seen and the iron framework which supports 
the apparatus and makes it rigid. Near the opening in the side wall, 
which serves as a window and door, may be seen the projecting ends 
of the small tubes through which will pass the pipes which carry 
in and out of the chamber the ventilating air current, and the 
water current which takes up and carries out for measurement the 
heat (energy) liberated by the subject. To the iron framework 
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surrounding the chamber the outer wall of asbestos board lined 
with cork board seen in figure 2, which insulates and protects it, 
is attached. 

Figure 2, Plate XXI, shows the respiration calorimeter and acces- 
sory apparatus during an experiment. The observer, who reads the 
galvanometer, regulates the temperature of the outer metal wall of 
the respiration chamber, and attends to other experimental details, 
sits at the “ observer’s table ” on the “ observation platform.” The 
window door, through which the subject enters the respiration cham- 
ber, may be noted in the calorimeter wall at the left and behind the 
observer, and near the observer and close to the outer walls of the 
calorimeter may be noted the numerous pipes which carry the venti- 
lating air current to and from the respiration chamber, and those 
which convey the water current which takes up the heat generated in 
the chamber and carries it out. In front of the observer on the hang- 
ing support is the galvanometer, which is used in obtaining data for 
regulating the temperature of the calorimeter walls and for reading 
the electrical thermometers, giving the temperature of the interior of 
the chamber. 

At the left of the picture may be seen one of the experimenters, 
who is standing near the air lock in one of the end walls of the appa- 
ratus, through which food in glass jars or other suitable receptacles 
is passed to the subject in the chamber. At the right of the picture 
and in front of the observer may be seen the “ absorption table ” with 
two shelves. On this table are placed the blower which forces the 
ventilating air current through the chamber, the apparatus for re- 
moving carbon dioxid and water from the outgoing air current, the 
device for adding oxygen to the ventilating air current, and other 
devices which have to do with the ingoing and outgoing air current. 
At the left of the picture and behind the observer’s platform may 
be noted the large cylindrical container in which the water is col- 
lected which carries out heat (energy) liberated in the respiration 
chamber by the subject. It stands on scales in order that the amount 
of water may be conveniently weighed and is provided with appli- 
ances by which it may be emptied as occasion requires. 

Figure 1, Plate XXII, shows the device for the automatic control 
of the temperature of the water entering the heat-absorbing system. 
The water is brought to “this apparatus cooler than is desir^, and is 
heated by an electric current passing through resistance wire. The 
strength of the current is controlled by means of a water rheostat in 
which a carbon plate, which may be seen just above the top of the 
tank, is moved up and down to increase or decrease the resistance in 
the heat circuit. The movement of this carbon plate takes place auto- 
matically with every change of 0.05® above or below the temperature 
at which the dial is set aut<Nnatically in accordance with the move- 
ment of the needle of a galvanometer. 
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Plate XXI. 



FIQ. 2.-RESPIRATION CALORIMETER DURING CONSTRUCTION. 
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Plate XXll. 



Fio. 2 .— Device for Recording Automatically Temperature Differences of 
Water Entering and Leaving Heat-absorbing System. 
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Figure 2, Plate XXII, shows the automatic recording device re- 
ferred to above. The paper moves forward at a rate of 3 inches per 
hour and the pen point makes a mark in red ink on the moving paper. 
The position of the pen changes with every change of 0.01° in the 
difference between the temperature of the water entering and the 
water leaving the heat-absorbing system. 

In investigations conducted with the respiration calorimeter at the 
Department of Agriculture, the experiments are made with normal 
subjects in good health and under controlled conditions with respect 
to diet, muscular activity, and other factors pertaining to the question 
studied. A given experiment, according to its nature, may continue 
from a few hours to several days. With the respiration calorimeter 
and accessory chemical and physical apparatus, the complete intake 
of chemical elements and energy in food, drink, and air, and the com- 
plete output of elements and energy in gaseous, liquid, and solid excre- 
tory products by the body may be ascertained. Proper consideration 
of these data shows whether the body has gained or lost material or 
has produced more energy than it has received under the experimental 
conditions, and from these and other observed facts, conclusions can 
be drawn with reference to the questions studied. 

From the large amount of data available as a result of experiments 
with the respiration calorimeter some topics have been selected for dis- 
cussion in the following pages which it is believed are of general 
intftest and which will serve to show something of the range of 
subjects which it is possible to study with this apparatus. Of the 
experiments summarized, those which deal with the eificiency of the 
human body as a machine and with the energy of mental as compared 
with muscular work are technical, while the studies of the relative 
ease of digestion of cheese and meat in quantities such as are ordi- 
narily consumed are of general interest in connection with the dis- 
cussion of everyday questions of diet. 

MUSCULAR WORK AND BODILY ACTIVITY. 

A small portion of the food eaten is utilized by the body for the 
building and repair of tissue and the performance of physiological 
functions in general, but by far the larger part of the food is used as 
a source of energy for the performance of muscular work, both in- 
ternal and external, and it is commonly stated also for maintaining 
body temperature. There is reason to believe, however, that within 
ordinary temperature limits at least, the body maintains this tem- 
perature by utilizing heat resulting as a by-product from the per- 
formance of muscular work. The main function of the food, then, 
is to enable the body to perform muscular work. 

The source of the power obtained from an engine is the fuel burned 
under its boiler, and in the same way the source of the energy which the . 
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body uses for work of all sorts is found in the food consumed. The the- 
oretical energy values of all ordinary food materials have been deter- 
mined by laboratory methods which are similar to those used for deter- 
mining the theoretical energy values of coal and other sorts of fuel. 
Only a part of the energy of the fuel burned under a boiler is available 
for mechanical work, the efficiency of an engine being dependent upon 
the kind of fuel used, the principles of construction followed in 
building the engine, and other factors. The problem of determining 
the efficiency of an engine — that is, how much of the theoretical en- 
ergy of the fuel is available for mechanical work — ^is a matter of great 
importance. It is equally interesting to ascertain the efficiency of 
the living engine — the body — and to ascertain the extent to which it 
converts the energy of food into effective muscular work. This prob- 
lem has been studied with the respiration calorimeter and important 
data have been secured. 

One piece of apparatus used in experiments with the respiration 
calorimeter is known as the bicycle ergometer, because it is built some- 
what like a bicycle to utilize the powerful leg muscles, and because 
by its use the activity of the subject may be controlled and a very 
accurate measure may be obtained of the amount of muscular work 
actually performed. The subject of the experiment works upon this 
apparatus in the chamber of the respiration calorimeter and his out- 
put of carbon dioxid, water, and heat, and his consumption of oxygen 
are very carefully measured. These same factors are also determined 
for the same subject in other experiments in which no muscular work 
is done on the ergometer. From the data for heat production thus 
obtained, the efficiency of the subject can be ascertained. 

This may be done in two ways. For example, with one subject, 
while doing muscular work on the ergometer, the total heat produc- 
tion in six tests averaged 339 calories per hour and the heat equivalent 
of the work done in the same tests averaged 49 calories per hour, the 
latter value being 14.5 per cent of the former. The mechanical effi- 
ciency of the subject might be said to be 14.5 per cent. On the other 
hand, a part of the total heat produced by the subject would be elimi- 
nated whether he was working or resting, so it would seem fairer to 
make allowance for that. With this subject it was found that while 
he was doing no work on the ergometer his heat production in four 
tests, averaged 112 calories per hour. If this quantity be deducted 
from 339 calories of total heat produced, the difference, 227 calories, 
would represent the heat production actually due to the performance 
of the work. On this basis the 49 calories of work done would repre- 
sent a mechanical efficiency of 21.6 per cent. 

In 30 such tests with 5 different subjects the efficiency was 18.1 
per cent in one case. The averages of the separate tests with the dif- 
ferent individuals ranged frtxn 20.7 to 21.6 per cent, and the general 
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average for all of the tests was 20.8 per cent. While there were some 
differences in individuals with respect to this factor, the agreement in 
all cases was sufficient to warrant the assumption that the efficiency of 
the average man performing muscular work is at least 20 per cent. 

In this respect man compares very favorably with the best steam 
engines. It is safe to say that the average efficiency of these does not 
exceed 14 per cent. Some types of internal combustion engines de- 
velop an efficiency of more than double that, but they are at present 
exceptions. Moreover, in the case of the steam engine there appears 
to be a certain rate of work at which it will develop its greatest 
efficiency, but in the case of man it was shown that with one subject 
at least an increase in the load did not materially affect the efficiency 
of the body as a machine. Under all conditions of work it was found 
with this subject that about 21 per cent of increased heat production 
due to muscular work was represented by the heat equivalent of the 
muscular work performed. 

To state the matter in another way, these figures mean that for 
every calorie of work the body performs it must be supplied with 5 
calories in its food. 

MENTAL WORK AND BODILT ACTIVITY. 

It is of general as well as of scientific interest to ascertain to 
what extent mental activity compares with muscular activity with 
respect to the bodily transformation of matter and energy attendant 
upon it. Severe or prolonged mental effort commonly results in a 
feeling of fatigue resembling that produced by muscular effort, and 
experiments have shown that mental exertion results in both psychic 
weariness and loss of muscular power. It was quite natural to sup- 
pose, therefore, that mental work resembled muscular work in char- 
acter and was followed by actual physical exhaustion. 

Strangely enough, however, there is apparently no corresponding 
transformation of matter and energy by the body in the two cases. 
During the course of investigations with the respiration calorimeter, 
reported in detail in a recent bulletin ‘ of the Department, an inter- 
esting study of this question was made. A college student took an 
examination that required considerable mental effort, in the chamber 
of the apparatus, and the elimination of carbon dioxid, water, and 
heat, and the consumpton of oxygen were measured. Subsequently, 
the same factors were measured for the same student during a cor- 
responding period in which all the conditions except that of mental 
work were as nearly as possible identical with those during the 
examination pefiod. The work was repeated with other students 
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and altogether 22 such experiments were made and the averages of 
the results obtained with them were as follows : 


Hourly output oj matter and energp in periods with and without mental work. 


Hourly excretion of— 


Carbon dioxiti. 

Water 

Oxygen 

Heat 



With 

mental 

work. 

Without 

mental 

work. 

...grame,. 

33.4 

32.8 

do 

27.3 

25.9 

do 

39.2 

37.8 

..calories.. 

98.8 

98.4 


In connection with these same experiments data were obtained 
regarding pulse rate and body temperature also. The results of the 
experiments summarized indicated that the pulse rate was slightly 
increased, the body temperature was somewhat higher, the output 
of water vapor was about 5 per cent, that of carbon dioxid about 2 
per cent, and that of heat about one-half of 1 per cent greater, and 
the oxygen consumption about 6 per cent greater, during the “ mental 
work ” period. As a whole, however, the increases were in general 
small and the exceptions were rather numerous. For instance, more 
than half of the students produced more heat in the period without 
mental exertion than in the “ mental work ” period. A fair interpre- 
tation of the results obtained with these students, therefore, would be 
that in these instances at lea.st sustained mental effort had no positive 
influence upon the transformations of matter and energy within the 
body. 

THE RELATIVE EASE OF DIGESTION OP DIFl-EBENT POODS. 


Since the body derives all of its energy from its food, it is im- 
portant to know how foods compare with each other as sources of 
energy, just as it is to the engineer to compare different kinds of 
coal or other fuel. The purpose of investigations at present con- 
ducted with the respiration calorimeter is to determine the value of 
different agricultural food products, both animal and vegetable, as 
sources of energy for muscular work. One factor affecting such 
value is the energy required for the digestion, absorption, and assimi- 
lation of the food by the body in preparing it for utilization before 
its energy can be effectively applied, since this reduces the proportion 
of the total potential energy of tlie food that may be applied to 
effective muscular work. Furthermore, two kinds of food may be 
identical with respect to the total potential energy an equal amount 
of each will supply, but may differ with respect to the amount re- 
quired for digestion and other functions by which the energy is 
rendered available. If the difference between the two materials is 
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considerable, this might have some economic significance in compar- 
ing them as sources of energy for muscular work. 

Studies of this particular question are being made with the respira- 
tion calorimeter at the present time. Some of the results obtained 
in recent experiments in which meat and cheese were compared with 
each other in this respect are interesting. To make these experi- 
ments, the subject was put in the chamber of the respiration calorim- 
eter and given a diet consisting in large part of beef, the meat being 
supplemented by a given amount of crackers and milk. In other ex- 
periments the same subject was given the same quantities of crackers 
and milk supplemented by an amount of cheese equivalent in nutri- 
tive value to the amount of meat eaten in the preceding experiments. 
In all cases the heat production by the subject during a period in 
which the diet was being digested was very carefully measured. In 
the experiments with the meat diet the subject produced 82 calories 
of heat per hour during the digestion period and in those with the 
cheese diet 84 calories per hour. From results of experiments ob- 
tained with this subject, it seems fair to believe that there was prac- 
tically no difference between the cheese and the meat with respect to 
ease of digestion, at least in such quantities as are commonly eaten. 

Such a conclusion is of much interest since — taken in connection 
with the results of extended work also carried on as a part of the 
nutrition investigations of this Department, which show that cheese 
of different sorts and made and cured in various ways is very thor- 
oughly assimilated and on an average without physiological disturb- 
ance — it furnishes experimental proof of the contention that cheese is 
a foodstuff suitable for general use in the diet and not simply as a 
condiraental foodstuff chiefly valuable for the special flavors which it 
possesses. 

CONCLUSIONS. 

In the foregoing pages the respiration calorimeter installed at the 
Department of Agriculture has been described, the purposes for 
which such an instrument is useful have been discussed, and some of 
the important results which have been secured in recent experiments 
with it have been summarised. 

As regards construction, the distinguishing feature of the respira- 
tion calorimeter is an air-tight and heat-tight metal-walled chamber 
with outer insulating walls, which is of a size suitable for experi- 
ments with man. The chamber is equipped with conveniences so that 
the subject may remain in it for long periods if need be. Air circula- 
tion through the apparatus is provided for, the respiration products 
being removed and oxygen added as required. Thq respiratory prod- 
ucts and other excittory products are measured and analyzed in com- 
parisoQ with the food supply, the oxygen consumption is determined. 
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and also the total energy (i. e., heat) output of the body. With this 
apparatus it is therefore possible to study the complete balance of 
income and outgo of matter and energy in the body, to measure the 
respiratory quotient — that is, the ratio between oxygen consumption 
and carbon dioxid excretion — and to study other indexes of body 
change. Control tests have shown that even in experiments of long 
duration the measurements which are made are as accurate as those 
obtained in the analysis of small quantities of material by the usual 
laboratory methods. It seems fair to conclude that the respiration 
calorimeter is to be regarded as an instrument of precision, useful for 
the study of everyday problems as well as those of scientific interest. 

Back of all practical applications there must be scientific work if 
the conclusions are to endure, and this is true of agriculture as of 
other branches of science. The investigator very commonly bases his 
conclusions upon the changes which take place when the chemical 
substance, or the plant, or the animal which he is studying is observed 
under controlled experimental conditions. It is because this is the 
case that the respiration calorimeter is of so much importance. It 
affords a method of measuring and recording a large number of ex- 
perimental factors which render it valuable for studying many 
matters of importance in connection with the utilization as food of 
agricultural products of different sorts and a great variety of other 
problems important in connection with the work of the Department 
of Agriculture. 



INCREASED YIELDS OF CORN FROM HYBRID SEED. 

By G. N. Collins, 

Bureau of Plant Industry. 

INTRODUCTION. 

During the past decade plant and animal hybrids have been very 
carefully studied. As a result of these studies it has been clearly 
shown that the individuals which are the immediate result of a 
cross behave in an entirely different manner from the progeny of the 
crossed individuals, and that one peculiarity of these first-generation 
hybrids is almost invariably a stronger constitution and increased 
vigor. 

In many lines of animal breeding it is coming to be well under- 
stood that where maximum vigor and rapidity of growth are prime 
requisites it is often advantageous to cross two distinct varieties. 
The same principle holds with plants, but it has failed of commercial 
application except in the case of a few fruits in which valuable 
crosses have been achieved more through accident than design. As 
fruits are usually propagated by budding or grafting, the crosses are 
preserved in the first generation. It is only in recent years that 
breeders of either plants or animals have been brought to realize that 
this increased vigor is largely confined to the immediate result of the 
cross, and that when the cros.sed individuals are again bred among 
themselves or with either parent stock the vigor is soon lost. Recog- 
nition of the exceptional vigor of first-generation hybrids has usually 
resulted only in arousing the hope that a superior variety of hybrid 
origin might be established and fixed so that it could be propagated 
by seed. The possibility of the immediate utilization of first-genera- 
tion hybrids has commonly been overlooked. 

Among animals the hardy constitution of the mule has long been 
appreciated, and in this case the sterility of the cross has compelled 
the repeated production of first-generation hybrids. Had it been 
possible to breed the mules it is probable that the characters of the 
ass and horse would have become hopelessly mixed and diluted, and 
that a mongrel race inferior to either of the parent stocks and lack- 
ing the strong constitution of the mule would have resulted. 

The utilization of first-generation hybrids should not be taken as 
a warrant for indiscriminate crossing or the relaxation of selection. 

319 
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Intelligent selection applied to the parent varieties will without 
doubt be an important factor in securing the highest performance 
in the hybrid. Improved varieties are most precious heritages, and 
to allow them to deteriorate through indiscriminate crossing may 
result in irreparable loss. The Mosaic law, “ Thou shalt not let thy 
cattle gender with a diverse kind ; thou shalt not sow thy field with 
mingled seed,”' viewed in the light of recent knowledge, is still a 
wise injunction, and is instructive as showing the great antiquity 
of the practice of plant and animal breeding. While the importance 
of maintaining superior strains must not be lost sight of, advantage 
can now be taken of the further increase that may be secured by the 
intelligent crossing of two such selected strains. 

There are many reasons why this apparently obvious method of 
increasing the yield of crop plants has been so tardy of application. 
With many crop plants the crossing is not easily accomplished and, 
although the yield from the crossed seed may be considerably greater, 
the labor and expense of producing such seed prevents the commercial 
application of the method. 

Of the field crops grown for seed, corn is, perhaps, the only one to 
which the plan of utilizing first-generation hybrids is readily appli- 
cable. The method is so easily applied to this crop and the increases 
obtained are so important that one looks in vain for an adequate 
reason why the principle has not become recognized and generally 
applied. 

That the yields of corn could be increased by crossing different 
strains was demonstrated as early as 1878 by the experiments of Dr. 
W. J. Beal, then professor of botany in the Michigan Agricultural 
College. His experiments were skillfully planned and carefully car- 
ried out. They were announced in the annual reports of the Michigan 
State Board of Agriculture, and further brought before the public by 
articles in the Fanners’ Review. 

The time, however, was not ripe for the appreciation of the fact 
by the public or by other experimenters. At that date even the value 
of careful seed selection was not generally appreciated and commer- 
cial fertilizers were only beginning to come into popular use. The 
margins of profit in agricultural operations were not as close as at 
present, and under these conditions an experiment showing that by 
the simple expedient of crossing two strains of a variety increases 
as high as 50 per cent could be secured passed unheeded. 

No less than four times during the thirty years following Dr. 
Beal’s experiments the possibility of increasing the yield of com by 
the crossing of two varieties was independently demonstrated, and 
each time without knowledge of previous demonstrations. The uni- 
formly favorable results of these experiments when brought together 
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preclude all question of accident or experimental error and show the 
method to have a very wide application. 

FECnUAK HABITS OF THE OOBN PLANT. 

INABIUTT TO ENDUEE SELF-EEETILIZATION. 

The com plant differs from other crop plants in two fundamental 
particulars which make the utilization of hybrid seed especially 
applicable to this crop. 

It is a well-known fact that seed com which results from fertil- 
izing the silks with pollen from the same plant will produce weak 
and unproductive plants. All experiments thus far Have shown this 
rule to be without exception. It was thought that hybrid plants 
which had resulted from crossing very diverse types of corn might 
perhaps tolerate self-fertilization for one or two seasons without 
showing signs of deterioration. This was found by experiment not 
to be true. In a comparison of self-pollinated and cross-pollinated 
progenies in the second generation of hybrids made by the Depart- 
ment of Agriculture the self-pollinated rows were in every case dis- 
tinctly inferior to the cross-pollinated rows'of the same hybrid. 

This important pecuiiarity of corn has not been kept sufficiently 
in mind in the effort to improve the crop. Methods of breeding 
adapted to other crop plants are entirely inapplicable to corn be- 
cause of this peculiarity. The increased ' vigor of first-generation 
hybrid plants may be looked upon as the result of fully meeting 
this natural requirement of the plant for cross-fertilization, though 
other plants not so intolerant of self-fertilization show a similar 
increase in vigor when two varieties are crossed. 

MALE AKD FEMALE FLOWEBS BOBNE ON DIFFERENT PARTS OF THE PLANT. 

That the male flowers producing the stamens and pollen are borne 
upon the tassel at the top of the plant and that the female flowers 
bearing the pistils and producing the seeds are borne at the lower 
nodes is, of course, well known to every one familiar with the com 
plant, but the important advantage which this arrangement affords 
seems not to have been appreciated. With other crops belonging to 
the grass family the stamens and pistils are produced in the same 
flower or flower cluster, and to secure hybrid seed it is necessary for 
the breeder to perform the somewhat delicate operation of emascu- 
lation and to apply the pollen to the stigmas by hand, laboriously hy- 
bridizing one seed at a time. In com the separation of the flowers 
makes it easy to produce hybrid com seed on a large scale. It is 
only necessary to plant in alternate rows and remove the tassels of 
the female parent, as described later. 

1—70797'’— TBK 1910 21 
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YIBUW OP FIRST-GENEHATION HYBBID8. 

The early experiments on which the assurance of increased yields 
was based are discussed in Bulletin 191 of the Bureau of Plant Indus- 
try, United States Department of Agriculture. A summary of the 
experiments there described is as follows; 

Dr. W. J. Beal (Michigan, 1878-1880) in two crosses very care- 
fully compared with the parent varieties secured an increase in both 
cases, the average increase being 31 per cent 

An additional cross made by Beal in 1882, and compared with the 
best parent, exceeded that parent by 21 per cent 

Prof. C. L. Ingersoll (Indiana, 1881), in a cross between two 
strains of the same variety, showed an increase as compared with the 
male parent of 95 per cent. 

Prof. J. W. Sanborn (Maine, 1889) in one cross secured an increase 
over the average of the parents of 41 per cent. 

Morrow and Gardner (Illinois, 1892) secured increases in eight out 
of nine crosses, the average increase of the hybrids over the parents 
being 11 per cent 

Dr. G. H. Shull, of the Carnegie Institution Station for Experi- 
mental Evolution (New York, 1908), by crossing two self-fertilized 
strains of the same variety secured an increase over the original mixed 
stock of 2 per cent. 

Dr. E. M. East (Connecticut, 1908) secured increases in all of four, 
crosses, the average increase being 73 per cent. 

Experiments conducted by the United States Department of Agri- 
culture (Washington, D. C., 1909) with numerous primitive imported 
types crossed with one another and, with United States varieties gave 
increased yields in fourteen out of sixteen cases, the average increase 
being 53 per cent. 

To these experiments there can now be added from the results of 
last aeason’s work the following evidence: 

Five hybrids made at Victoria, Tex., in the season of 1909, by Mr. 
Jdin H. Einsler, of this Department, were compared with their 
parents in 1910. The varieties were planted in rows 200 feet long 
and the series thrice repeated. The average yield of the five hybrids 
was 9 per cent greater than the average of the pure strains. The 
most favorable cross produced 34 per cent more corn than the average 
of its parents. In four of the five hybrids the yield exceeded that of 
either parmit. 

In addition to the increased yields the results of the experiments in 
Texas demonstrated the possibility of utilizing the more highly bred 
northern strains in combination with local varieties. In the high- 
yidding northem varieties the husks have been so reduced that they 
do not afford sufficient protection to the ears under Texas conditions, 
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and though in most cases the yield of these northern varieties will 
exceed that of the less specialized local forms the high percentage of 
damaged com precludes their utilization. 

In first-generation hybrids between northern and Texas varieties, 
experiments indicate that the ears are almost as well protected in the 
hybrids as in the pure Texas varieties. In four first-generation 
hybrids, between northern varieties and a Texas variety with well- 
protected ears, the proportion of damaged ears ran from 3.5 to 9.3 
per cent, with an average of 6.8 per cent. The proportion of dam- 
aged ears in the Texas variety used as the female parent was 3.2 per 
cent, while the average proportion of damaged ears in 11 plantings 
of northern varieties was 22.7 per cent, the extremes being 14.2 and 
36.2 per cent. 

METHOD OF PRODUCINO HTBBID SEED. 

To produce hybrid seed it is necessary that the pollen of one variety 
shall fall on the silks of another variety. Where only small quan- 
tities of seed are required, as for experimental purposes, the simplest 
method is to inclose the ears before the silks appear, and the tassels 
before they begin to shed pollen, in strong paper bags secured by 
soft copper wire. The bags placed on the tassels will soon contain 
a quantity of pollen, which should be dusted on the silks after they 
have protruded 2 or 3 inches from the tip of the ear. As soon as the 
ears are pollinated the bags should be replaced to protect them from 
foreign pollen. A second or a third application of pollen at inter- 
vals of a day or two may be necessary, in order to secure complete 
pollination. 

The relatively large quantity of seed that is secured from a single 
pollination makes the production of hybrid seed by this method 
practicable, even where considerable quantities of seed are required. 
One person, working three hours a day for three days, should secure 
two or three hundred hybrid ears. Selecting these down to one- 
fourth, the remaining 50 or 75 ears should plant from 4 to 6 acres. 
The opportunity for selection is greater than might appear, since only 
vigorous and well- formed plants will have been bagged. 

Where larger quantities of hybrid seed are desired it can be pro- 
duced still more economically by planting the two varieties that are 
to be used as parents ia alternate rows and removing all tassels as 
they appear in the rows of the variety to be used as the female parent. 
All the pollen produced in the field will then be from the variety 
chosen for the male parent, and all seed on the detasseled plants will 
be hybrid. To insure the purity of the hybrid seed it is necessary to 
have the hybridizing field sufSciently removed from other fields of 
corn to preygnt any pollination from outside sources. This method 
has the further advantage that pure seed of the male-parent variety 
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is produced on the plants that were not detasseled, and selections can 
be made for planting the hybridizing plat for the next season. 

COST OF PBODTICING HYBRID SEED. 

It has been repeatedly demonstrated that the labor and expense 
necessary to select and cross-fertilize seed corn is more than repaid by 
the increased yields. It can now be shown that the slight additional 
effort necessary to secure hybrid seed of two varieties is also a paying 
operation. 

In the growing of corn the cost of seed is ordinarily less than 2 per 
cent of the total cost of producing the crop. Though hybrid seed 
should cost double the price of ordinary selected seed, an increase of 
1 or 2 per cent with a fair crop would more than repay the additional 
expense of hybridizing. Where increases ranging from 5 to 50 per 
cent may be expected, there are few farm operations that yield such 
large returns. 

It may help to bring the matter home to illustrate by an example : 
Assuming a yield of 40 bushels per acre, which, though somewhat 
above the average yield for the United States, is below the average of 
growers who pay close attention to the choice of seed, and taking the 
average price of com as 45 cents a bushel, the gross returns from an 
acre would amount to $18. The total average cost of producing an 
acre of corn has been calculated for Minnesota conditions as approxi- 
mately $10.50.‘ Suppose, now, an increase of only 10 per cent by the 
use of hybrid seed, raising the yield to 44 bushels per acre. The gross 
receipts would be raised to $19.80, the additional cost of harvesting 
would amount to 35 cents an acre, and the additional cost for hybrid 
seed, estimated at double that of ordinary seed, would be 23 cents to 
the acre, raising the total cost of production to $11.08, and leaving a 
profit of $8.72 per acre as against $7.50. 

There is a popular belief in many parts of the country that the 
planting of two varieties in alternate rows increases the yield the 
same year. Recent experiments have shown that this belief may 
have a warrant in fact, but such an increase should not be confused 
with that obtained in the next year by the planting of the hybrid 
seed. 

In experiments with a recently introduced variety of com from 
China it was found that the use of pollen from another variety re- 
sulted in an increase of the size of the seed by about 20 per cent* 
The seeds of this Chinese variety are very small, and the increased 
size might have been due to an immediate expression of the large 

'Bolletlii 117, UniTenltj of Minnesota: Balletin 73, Bnrean of StatUtlct, U. 8. 

Department of Agricnltnre. 

* A New Tjpe of Indian Corn from Cblna. BoUetis 161, Bonan of iPltat lateitiy, 
U. 8. of Acricultnre, p. 18, 1909< 




INCEBASED TIBIiDS OF COEN FBOM HYBEID SEED. 325 

seed characteristic of the male parent. On the other hand, it seems 
not improbable that the vigor imparted by crossing should make 
itself apparent at once by increasing the size of the seed. The 
embryo contained in a seed is in reality a young plant, and since an 
increased size is one of the characteristics of a hybrid plant, it is not 
unreasonable that this increased size should be apparent in the early 
as well as in the later stages of the plant’s development. 

That the hybrid seed is larger than that of the parent varieties 
and that the increase may be of practical importance is also indi- 
cated by the results of experiments recently reported by Mr. Lyman 
H. Carrier, of the Virginia Agricultural Experiment Station. Mr. 
Carrier finds that rows planted with pure strains of standard varieties 
produced at the rate of 5 to 18 bushels more per acre when the strains 
were allowed to cross-pollinate than when cross-pollination was pre- 
vented. The experiments included different varieties and were 
repeated with essentially the same results. 

CHOICE OF VARIETIES. 

In the experiments conducted by the United States Department of 
Agriculture the moat significant increases have followed the crossing 
of carefully selected strains or strains that have been isolated for rela- 
tively long periods. It is not to be expected that a cross between two 
mixed and unselected varieties, will show any marked increase over 
cross-bred seed of the parent varieties. Owing to the heterogeneous 
composition of such unselected fields, a cross between two plants in 
the Same field may be as truly a first-generation hybrid as a cross 
between plants of two different varieties; 

The large increases secured in the early experiments were probably 
due in part to the fact that the yields of the parent strains were 
somewhat depressed from self-fertilization. Under ordinary field 
conditions a varying proportion of the seed produced is self-fertilized, 
a fact known to reduce the yields. In none of the early experiments 
were the hybrids compared with pure-bred seed of the parent varieties 
derived strictly from the cross-fertilization of individual plants, and 
larger yields could doubtless have been secured with parent varieties 
by taking the precaution to have all seed cross- pollinated. To secure 
cross-pollinated seed of a pure strain, however, requires the same pre- 
caution and the same labor that is necessary to secure hybrid seed be- 
tween two varieties, and the chance of obtaining the maximum yield 
is much less. 

Unless planted at different times it is necessary to choose parent 
varieties that will flower at approximately the same time. If there 
is a slight difference the late variety should be chosen for the male 
parent, since the pollen is usually produced a few days in advance of 
the appearance of the silks. 
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A further precaution is necessary where seed of a uniform color is 
desired. To insure this it will be necessary to select parent varieties 
of the same color. If a white and a yellow variety are crossed the 
crop grown from the hybrid seed will be mixed white and yellow. 

While further study may be expected to show the particular types 
and varieties of corn that can be depended upon to give the maximum 
yields in different localities, it is still the safest procedure to select 
as parents two local but unrelated varieties of known worth, prefer- 
ably varieties which have been carefully selected. 

FIHST-GENEBATION HYBRIDS IN SWEET CORN. 

With sweet corn the problem of utilizing the vigor of first- 
generation hybrids is complicated by questions of appearance, flavor, 
and imiformity which are of minor importance in the production of 
field corn. Few experiments with hybrid sweet-corn varieties have 
been conducted ; but these indicate that in spite of the more difficult 
nature of the problem the value of this method will be even greater 
in sweet corn than in field corn. The prevalent idea that hybrids are 
variable and wiU be lacking in uniformity does not apply to the 
first generation, which is usually as uniform as the parent varieties. 
This uniformity may not meet the requirements of score-card ratings, 
but will be sufficient for all commercial purposes. With regard to 
the quality that may be expected in the hybrids there is little direct 
evidence, but in view of the fact that first-generation hybrids are 
generally intermediate between the parents there need be little doubt 
that the quality will be satisfactory if parents of good flavor and 
appearance are chosen. 

While yield has not the importance with sweet com that it has 
with field varieties, it is still a leading factor. Six varieties of sweet 
corn were planted at Victoria, Tex., in March, 1910, and 10 different 
hybrid combinations were made among these varieties. As soon as 
mature, the hybrid seed was forwarded to Washington, D. C., and 
planted in comparison with the parent varieties on June 30 of the 
same year. It was thus possible to make the hybrids and compare 
their yields in the same season. The season was, of course, too far 
advanced when the second planting was made for the varieties to 
show to advantage, but as all required nearly the same length of 
season their comparative behavior should not be misleading. 

The varieties were planted in rows 125 feet in length and the series 
duplicated as far as seed would permit. In 8 of the 10 hybrids the 
yield per plant exceeded the average of the parents, and in 6 in- 
stances it exceeded that of either parent. The average yield of all 
the hybrids compared with the average of the pure strain showed 
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an increase of 57 per cent. The detailed behavior of the 10 hybrids 
is shown in the following table: 


Yield per plant of ten 8tceei-corn compared with that of their parents. 


Hybrids. 

Yield ol 
female 
parent. 

Yield of 
male 
parent. 

Average 

1 yield of 
j parents. 

, Yield of 
hybrid. 

Percent- 
age of 
increase 
of hybrid 
over aver- 
age of 
parents. 

Early Minnesota by Sugar 

Ottnea. 

1.05 

Ouncu. 

1.25 

OiinM. 

1. 15 

Ounce*. 

ISO 

Per cenf. 
30 

Sugar by Early Minnesota 

1.25 

1.05 

1 1.15 

2.02 

75 

Sugar by Malakhoff 

1.25 

1.20 

1.22 

1.54 

26 

Sugar by Crosby 

1.25 

.87 

1.06 

1.04 

- 1.9 

Crosby by Malakhoff 

.87 

1.20 

1.03 

.76 

- 0.26 

Early Minnesota by Malakhoff 

1.05 

1.20 

1.12 

1.20 

0.9 


.20 

1.20 

.79 

.99 

25 

Mammoth by Sugar 

.29 ! 

1.25 

.77 

3.10 

310 

Mammoth by Oakview 

.20 

.04 

.16 

.45 

181 

Sugar by Oakview 

1.25 

.04 

.64 

1.70 

165 


There are other advantages to be gained by the use of hybrid seed 
which apply to sweet corn with even greater force than to field corn. 

The production of a new and really superior strain of a cultivated 
plant requires an immense amount of labor and painstaking care. 
A serious handicap to the development of such improved varieties 
has been the fact that no adequate remuneration could be expected 
and that the work must be of a somewhat philanthropic nature. No 
protection is afforded the originator of a superior variety, and after 
the initial sale of seed all have an equal chance to profit by his dis- 
covery. If, on the other hand, the breeder in addition to developing 
a new variety can further increase its efficiency by using it in hybrid 
combination, he can retain control of the novelty so long as he keeps 
the public in ignorance of the parent varieties used or retains all the 
seed of one or both of the parents. 

CONCLUSIONS. 

If two varieties or strains of corn are crossed the plants resulting 
from the crossed seed are termed first-generation hybrids. Experi- 
ments have shown that first-generation hybrid plants are almost in- 
variably more productive than the parent strains. The progeny of 
these hybrid plants do not show the same vigor and uniformity as 
those of the first generation, and in order to take advantage of the 
increased yields it is necessary to make the cross anew each year. 

The peculiar habits of the corn plant make it readily possible to 
produce hybrid seed in large quantities and at a cost that is insig-^ 
nificant in comparison with the increased yields that are obtained. 
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The utilization of first-generation hybrids should not be confused 
with indiscriminate crossing or with the developing of hybrid varie- 
ties. The strains must be kept pure, to be crossed anew each year. 

The evidence that warrants confidence in the increased yields of 
hybrids rests on the uniformly favorable results obtained in ten inde- 
pendent experiments that have been reported at various times since 
1878. The series includes experiments in six different States and 
embraces a wide range of varieties. 

The yields of sweet com also may be increased by utilizing the 
vigor of first-generation hybrids. The application of this method 
to sweet corn also enables the originator of new varieties or favorable 
combinations to protect his discovery. 



THE UTILIZATION OF CHOP PLANTS IN PAPER MAKING. 

By Charles J. Brand, 

Phyiioloeiat in Charge of Paper-Plant Investigations, AgrimUaral Technology, 
Burean of Plant Industry. 

REVIEW OP RECENT EXPERIMENTS.^ 

During the past ten years many crop materials have been subjected 
to pulping experiments by some of the more progressive paper 
manufacturers and by private individuals. In most cases a satisfac- 
tory quality of paper has been made, but in the end nothing practical 
has come of the work. The whole situation might be summarized 
by the statement that it has been found possible to make paper out 
of many crop wastes, but it has been found impossible to make money 
out of more than one or two. 

Congress, in making appropriations for the Department of Agri- 
culture for 1908-9, provided the sum of $10,000 to be used in test- 
ing “ such plants as may require tests to ascertain if they be suitable 
for paper making.” One half of this fund was assigned to the 
Forest Service for studies of unused woods, the other half to the 
Bureau of Plant Industry for the investigation of crop and wild 
plants. Work was taken up in the summer of 1908 on the following: 
Cornstalks, flax and rice straw, cotton stalks, bagasse, and tules. 
Since that time broom-corn and hemp stalks, hemp wastes, cotton- 
hull fiber, stalks of saccharine and nonsaccharine sorghums, Epi- 
campes macroura (a southwestern grass whose tops are a by-product 
of the root-brush industry), Arundo, Arundinaria, Eulalia, and sev- 
eral other plants have been added to the list. During the past year 
special attention has been given to practical tests in a large book- 
paper mill. 

'The writer la Indebted to Meaers. P. P. Veltch and J. L. Merrill, of the Bureau of 
Chemistry, for all chemical determinations; to Dr. H. S. Bristol aod Mr. Edwin Suter- 
melster, of the Forest Serrlce, for assistance In moch of the earlier work, and to the 
Burean of Standards, Department of Commerce and Labor, for testing the papers produced 
1 b the many commercial and semlcommerclal runs at the paper mill. The Bureau of 
Animal Industry, through Dr, E. C. Schroeder and his assistant, Mr. W. E. Cotton, aided 
the work by eonducttaig a preliminary feeding test of the extract obtained from cornstalks. 
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COBH8TALEB, 

Clomstalks were taken up first for several reasons: (1) They repre- 
sent an enormous supply of raw material — ^the greatest unused crop 
by-product. Over 100,000,000 acres are now devoted annually to 
Indian com in the United States. Taking 1 ton as the yield of stalks 
per acre, which is a very conservative estimate, there are produced 
at least 100,000,000 tons of stalks each year. Certainly not more than 
one-third of this vast quantity is put to paying uses in present farm 
practice. Ignoring another third, which may be produced in scat- 
tered localities, thus adding a factor to the considerable expense that 
would be, involved in assembling it, there remain fully 30,000,000 
tons of cornstalks grown in the area known as the “ corn belt.” A 
great addition to farm wealth would result if some of this supply of 
material could be made into paper and pulp products at a reasonable 
profit. (2) Results obtained with cornstalks would be applicable in 
a considerable measure to all grasses, rushes, and sedges which have 
a similar structure, and in less measure to dissimilar plants having 
some of the same cellular elements. (3) Considerable pioneering 
work had been done with cornstalks, the results of which were 
accessible to the Department. 

While the cornstalk experiments have been encouraging, they have 
not yet produced results that justify a definite pronouncement. 
Paper of excellent quality has been made from eight or ten varieties 
of corn during the past season, but it remains to be determined 
whether the profit to the manufacturer will enable him to give the 
farmer enough for his stalks to pay for harvesting, shredding, baling, 
and delivering the same. All parts of the com plant except the ears 
and roots are used. Under present plans it is expected that corn- 
stalks will yield three products: 

(1) Long fiber, which, on account of its strength and its good felt- 
ing and other desirable qualities, is suitable for book, writing, and 
other papers of the better class. Bone-dry stalks will yield from 
12 to 18 per cent of long fiber, varying with the variety, conditions of 
growth, and chemical treatment. 

(2) Pith pulp, suitable for pulp and paper specialties, such as insu- 
lating material, grease-proof wrappers, pie plates, fiber boxes, and 
possibly bottles. The yield of pith will range from 15 to 30 per 
cent of moisture-free stalks. The usefulness of pith pulp for stand- 
ard products is not as great as that of the long fiber, but it is a plastic 
material that should serve many useful purposes. The character of 
the fiber and pith cells is shown in figure 16. 

(3) Cornstalk extract, the soluble solids of the stalks, obtained by 
water extraction or by saturation under pressure and subsequent 
expression, method most commonly employed in obtaining this 
extract is to place the shredded stalks in the dig^r with a quantity 
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of water and boil for an hour under a steam pressure of from 60 to 70 
pounds. The liquid containing the soluble solids is then drained ofi 
and evaporated to the desired consistency, while 


the extracted stalks remain in the digester ready 
for cooking with caustic soda. 

A ton of cornstalks will yield from 200 to 300 
pounds of soluble solids containing the greater 
part of the food value of the stalks. When 
made under the best conditions from 8 to 12 per 
cent of the extract is protein, about 25 per cent 
is, in vert and cane sugar, and about 25 per cent 
more is sugars of the pentose and pentosan class. 

About 25 gallons of extract of molasses-like 
consistency were produced at a paper mill dur- 
ing the summer of 1910, and a month’s prelimi- 
nary feeding test of two animals was made in 
cooperation with the Bureau of Animal Industry 
of the Department of Agriculture. All of the 
food mixed with dry matter was eaten and no 
injurious effects were observed. It remains to 
make a conclusive test with a larger number and 
a greater variety of animals before the nutritive 
value of the material can be determined or 
whether it is injurious if fed for a long time. 
As broom-corn and sorghum stalks and rice 
straw yield a similar extract, the possibility of 
reclaiming the food elements will very likely be 
one of the factors in determining whether or not 
the wastes of crop plants can be put to practical 
use in paper making. If cornstalk extract proves 
valuable and the water-soluble solids can be re- 
turned to the farm, mixed with roughage, and 
fed, an important step in conservation will have 
been gained, as the removal of the raw material 
from the farm need not then represent a serious 
attack upon the soil resources. The extraction 
of the soluble solids from the stalks is beneficial, 
because it leaves them in an improved and ad- 
vanced condition for chemical treatment and 
lessens the cost by reducing the quantity of 
chemicals required. 



Fig. 16. — Long fiber and 
pltb cells of Indian 


Cost estimates are incomplete, but it appears (Enlarged n 

that the farmer could not afford to handle the 


raw material for less than $5 a ton, air-dry. If the extract has any , 
value it is probable that the manufacturer could afford to pay 
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this, though these are matters upon -which more accurate data must 
be secured and which must necessarily be finally decided in actual 
practice 

BaOOM COSH. 

Both the com and broom-corn stalks used in the Department’s 
experiments were grown at specially selected places, and a careful 
record has been kept of the yield, the cost of production, the space 
required for storage, and the keeping quality of the materials. On 
the whole, the collaborators who grew bromn com had better success 
in the production of stalks than those who grew corn. As a conse- 
quence, broom-corn stalks have been investigated more thoroughly 
than other materials. As a large number of digestions or “ cooks ” 
of Indian corn were made first, much experience was gained which 
was of decided advantage in the tests of broom corn. 

Broom com throughout its cultural history has been selected for 
the production of a greater quantity and better quality of fiber in 
its “ brush.” It would be only natural if the production of fiber 
in one portion of the plant should be correlated to the higher fiber 
value of the plant as a whole. This appears actually to be the case. 
At any rate, broom-corn stalks contain a higher percentage of long 
fiber than do cornstalks. As a result of the experiments that have 
been made with broom-com stalks it may be conservatively stated 
that this crop by-product is suitable, so far as the quality and yield 
of its pulp are concerned, for immediate use in paper making. Like 
cornstalks, it reduces readily to pulp with a comparatively low con- 
sumption of chemicals and steam. The time required for pulping 
is from 3 to 4 hours, as compared with 8 to 12 hours for wood. In 
addition, preliminary tests indicate that there will be no great diffi- 
culty in recovering the caustic soda used in digestion. 

In tests on a laboratory and semicommercial basis, yields of 32 to 
40 per cent of fiber were obtained. Later, a cook of 3i tons was 
made in the largest sized rotary digester in common use for wood, 
on which a yield of practically 42 per cent was obtained.’ It 
appears from this that it will be safe to expect this percentage of 
fiber in actual practice. It was found that the proportion of pith 
in broom-com pulp is so low that it could be made directly into a 
fair quality of white paper, which, however, would probably be too 
brittle for most purposes. Experiments were also made to test the 
effect of combining broom-com pulp with certain proportions of 
soda pulp from poplar and sulphite pulp from spruce. It was found 
that a combination of 50 per cent of broom-com pulp, pith, and 
long fiber unseparated, together with 50 per cent of poplar, produced 

■ Ackaowledament If here mule tor mDch Htletaaee and Information fnmiahed hr B. D. 
Wvren k Co., Ctunberland MlUi, Ualne. 
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what was pronounced by practical paper men as a merchantable 
quality of book paper. In combination with sulphite fiber from 
spruce a stronger though somewhat harsher sheet resulted. 

The results that have been secured with broom-corn stalks indicate 
that this material is suitable for inunediate use in paper making, both 
on the basis of quality of fiber produced and on yield of fiber secured. 
Broom-com stalks have one serious disadvantage, namely, the limited 
production of raw material. The figures for the recent census are 
not yet available, but according to the returns of the Twelfth Census 
178,584 acres were devoted to broom corn in 1899. The yield of 
stalks to the acre will probably approximate very nearly 3 tons; 
hence, the quantity produced will probably be in the neighborhood of 
450,000 tons. Many States grow small acreages of broom corn, but 
Illinois, Kansas, Oklahoma, and Missouri probably produce f uUy two- 
thirds of the total crop. It is possible that in these States there may 
be localities where the acreage cultivated near one central point is 
so large that pulp could be produced economically. 

The harvesting of the stalks for pulp making does not interfere 
with the harvesting of the brush for brooms, nor would it in any way 
reduce the quality of the brush produced. 

Broom-com stalks, like cornstalks, yield a product under water 
extraction containing practically the whole food value of the raw 
material. In the case of broom corn it seems likely that the stalks 
could be pulped at a profit without taking into account the possible 
value of the food extract. 


RICE STRAW. 

Bice straw may be regarded as one of the most promising crop 
materials available for paper making at the present time. In China 
and Japan this material has been employed for many years. There 
has been considerable discussion about its use in the United States, 
but up to the present time no commercial plant has been constructed 
for the purpose. Private experimenters have produced excellent 
qualities of book and writing papers from it, more particularly in 
combination with sulphite pulp and cotton-hull fiber. In the experi- 
ments of the Department, yields of from approximately 32 to 40 per 
cent have been secured. Not less than 35 or 36 per cent could be ex- 
pected in practice. The character of the long fiber of this straw is 
shown in figure 17, Pith cells are also present in rice straw, but not 
in such proportion as in cornstalks. Indeed, it has been found per- 
fectly feasible to produce paper without attempting to remove the 
pith cells, but merely combining the straw pulp with a suitable quan- 
tity of sulphite, soda, or cotton-hull fiber. 
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Bice stfftw also yields a food extract which in the anat 3 ttes thus 
far made runs rather high in protein; nevertheless, it does not seem 
necessary in the case of this waste to depend upon the extract in order 
to make the material as a whole utilizable. 

Rice straw has a distinct advantage over cornstalks in that it is 
assembled at one place for thrashing and can be baled at once without 
extra cost for hauling in from the field and shredding. Although it 
does not promise to give as high a yield of fiber as broom-corn stalks, 
it has a distinct advantage over these because of the greater acreage 
grown. It has a further advantage over both corn and broom com 
in that it is grown rather compactly in restricted areas, so that a pulp 
or paper mill located in any good rice-growing section could secure its 
supply of raw material within a comparatively small distance from 
the mill. Texas, Louisiana, Arkansas, and South Carolina are the 
great rice-producing States. At present these have a total of only 
four paper mills. 



FiQ. 17.^Rlc«<&traw Qben. Thoagh compsratiirel; short, these are strong aoa felt welh 
(Enlarged 71 times.) • 

The number of acres of rice harvested in the United States in 
1909 was 720,000. Growers state that the yield of straw will run from 
2 to 2J tons an acre. Using the lower yield, in the neighborhood of 
1,500,000 tons of rice straw are produced annually. At the present 
time this is largely a waste product, though a small part is fed to stock. 
It is also baled to some extent and shipped to the larger cities for stable 
bedding, bringing about $4 to $4.50 a ton. If the price of wood con- 
tinues to advance, rice straw should be one of the first crop materials 
put to practical use. 

COTTON-HULL VIBEE. 

Cotton-hull fiber is the lint that remains adhering to the hulls after 
the long fiber has been removed by the gin and the shorter fiber by the 
reginning machines. The hulls are a by-product of the cottonseed-oil 
industry. 

The fiber is used to some extent as a source of cellulose in the manu- 
facture of guncotton ; also as a stuffing material for pads and horse 
collars, and in upholstering. It may be removed from the seed before 
crushing or from the broken hulls after the seed has been crushed and 
the kernels extracted. The fiber obtained before crushing has not been 
tested in the writer’s experiments. That obtained from the broken 
hulls contains a high percentage of the hull material, which is re- 
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moved with some difficulty^ As the particles of the hull do not di>< 
gest or bleach as readily as the fiber, they frequently show up in the 
pulp or finished paper as small brown specks, which would seriously 
interfere with the salability of the product. 

There is some diversity of opinion among producers as to the 
quantity of cotton-hull fiber that could be made available. It would 
probably be rather small. It is not suitable for paper making in a 
pure state, as it is somewhat deficient in strength, and furthermore 
it will probably command a higher price for other purposes than 
paper manufacturers can afford to pay. Cooked in the same digester 
with com, broom corn, or rice straw, cotton-hull fiber has been found 
to facilitate greatly the draining of the pulp and also to add softness 
to the paper. It is possible that its beneficial effect in this respect 
might make a market for a limited quantity of this material in con- 
nection with the others mentioned. A further possibility is that this 
fiber, treated by special processes, may prove suitable for particular 
grades of paper that command unusually high prices. At present, 
cotton hulls with the short lint adhering are sold for fertilizer and 
command $5 to $8 per ton at the point of production. The hulls are 
also mixed with the ground oil cake after expression of the oil and 
made into stock feeds of various grades. When used as a compo- 
nent of stock feed it is desirable to remove the short lint. Cotton- 
hull fiber will probably never be used extensively in paper making, 
and it is only mentioned here because it may prove a valuable adjunct 
in the working up of other crop by-products. 

COTTON STALES. 

Cotton stalks tested in cooperation with the Forest Service of this 
Department were among the first crop wastes reduced to pulp. The 
aggregate quantity of these stalks produced in the United States is 
large. Those who have given attention to the matter estimate it at 
10,000,000 tons. The yield per acre of stalks is much lower than that 
of any of the raw plant materials thus far discussed, and probably 
does not exceed 1,000 pounds per acre. Cornstalks will average more 
than twice this quantity ; rice straw, four times as much ; and broom 
corn, six times this total. Numerous inventors have been attracted to 
cotton stalks by the large quantity grown, and much has been claimed 
for paper said to be made from them. At the present time no paper 
mill is using the material. 

In the experiments thus far conducted by this Department cotton 
stalks have been found to require harsh chemical treatment, using 
about 30 per cent of caustic soda, which is 5 per cent more than poplar 
wood requires. They required .from six to nine hours, with steam 
pressures of from 90 to 110 pounds, for cooking. The yield of fiber 
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ranged from 35 to 43 per cent in various tests, but the fiber was found 
to be short and inferior in strength. With this yield and the low 
production of 1,000 pounds per acre it would require 6 acres of stalks 
to make a single ton of pulp. Difficulties were also encountered in 
connection with bleaching. The dark outer bark proved very refrac- 
tory, necessitating the use of a large quantity of bleaching powder. 
All samples of paper made from this material whidi the writer has 
examined contain so much unbleached material as to render them 
unsuitable for anything except wrapping purposes. It is possible 
that methods may be devised which will produce a pulp sufficiently 
white and a fiber sufficiently strong to make cotton stalks a promising" 
material, but the results obtained to date are not encouraging. 

BAGASSE. 

Bagasse is the refuse of the sugar cane after the juice has been 
expressed. It is susceptible to the treatment given to the stalks of 
com and broom corn and some of the other materials that have been 
discussed. When treated by the caustic-soda process in the ordinary 
manner the yield of pulp has been comparatively low. The indi- 
vidual fibers, while rather short, are slender, so that a moderately 
strong sheet of paper can be produced. The pulp bleaches easily, 
especially if it has first been extracted by the method described for 
cornstalks. A large percentage of pith is present, which, in practice, 
would have to be dealt with as in the case of com. Several small 
plants have been built with a view to making various forms of pulp 
board and the rougher grades of paper from bagasse, but so fat as 
the writer knows none of these has been permanently successful. 
The fact that the material is all assembled at the sugar mill and 
thoroughly broken up in the process of crushing should favor the 
utilization of this waste. On the other hand, the fuel value of 
bagasse must be carefully considered in any plan to utilise the mate- 
rial. The sugar industry, as now organized, counts on the refuse to 
furnish a very large proportion of the fuel required for the boilers. 
Its value for this purpose has been variously estimated at from $1.50 
to $3 per ton. Both figures are probably too high. 

IXAX 8T8AW. 

In the United States flax is grown almost exclusively for seed, the 
annual production amounting to something more than 25,000,000 
bushels. The number of acres harvested is about 2,600,000. On an 
average, between 2,000 and 2,500 pounds of straw are produced to 
the acre. At the present time not more than 250,000 or 300,000 tons 
of the total product of approximately 3,000,000 tons are used. 
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Eecent years have seen considerable development in the use of flax 
straw, but much remains to.be desired, considering the generally 
promising nature of the material. Many extravagant claims have ' 
been made and much promoting has been done, some of it of an 
extremely questionable character, on the basis of the supposed value 
of the straw of seed flax for textile and other purposes. At the 
present time its profitable use is confined almost wholly to the manu- 
facture of binding twine, upholstery tow, and insulating material 
for refrigerator cars and cold-storage houses. The waste straw of 
the flaxseed industry is a totally different product from the carefully 
handled and prepared fiber from which linen fabrics are made. Even 
for twine-making purposes the straw must be harvested and thrashed 
in a particular way in order to produce a satisfactorily smooth 
quality of twine. 

When cooked by the caustic-soda process the straw produces a 
material decidedly strong and in many respects promising. The 
yield of pulp to raw material has not run much over 30 per cent. 
Much private capital has been spent in attempts to make paper from 
flax straw, but as yet there is no mill in the United States that uses 
the material. Recently private agencies have conducted extensive 
experiments with a view to producing paper suitable for cement bags 
and the like. The requirement is an extremely difficult one, as paper 
for such purposes must have extraordinary strength. Some of the 
papers produced came up to the requirement, and the results as a 
whole were encouraging. In these tests tow was used and not the 
flax straw as it comes from the thrashing machine. If this method 
were followed in practice there would be a considerable addition to 
the expense for raw material. It requires from 3 to 4 tons of straw 
to make 1 ton of tow, and medium tow is worth over $20 per ton at the 
tow mills. Flax straw must be regarded as one of the most promising 
materials, but extreme caution should be used in its exploitation. 
Straw from different sources differs in strength and quantity of fiber ; 
climatic conditions appear to have a profound effect upon its fiber 
value. 

MISCELLANEOUS CBOP MATERIALS. 

In addition to the crop by-products that have been discussed there 
are other materials that may prove of value. Among these are the 
common grain straws, the wastes of hemp, jute, flax, manila, and 
other fiber crops, and the stalks of the grain sorghums which are now 
being cultivated on considerable areas and whose culture is being ex- 
tended rapidly. Epicampes macrwira, a southwestern grass, which is 
especially plentiful in Mexico, may prove useful, as it has an excel- 
lent fiber. This plant, which is known as “ zacaton,” furnishes the 
80 -caUed “rice roots” so extensively used in the making of brushes. ' 
i—wtot'—tok mb- — 32 
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In the brush industry only the roots are used, and the tall-growing 
stems and leaves with their fine fiber are a waste product. 

Two points should be borne in mind in all attempts to make pulp 
from crop wastes: That not all materials are suitable for making 
expensive products and that it not infrequently happens that there 
is as much profit, because of lessened cost of production and greater 
demand, in making cheaper products for which the material may 
be better adapted, as in making the higher priced articles. 

PLANTS THAT MAT BE GROWN AS PAPER CROPS. 

In addition to the waste materials that are available, evidence 
has been gathered that certain crops can probably be grown at a 
profit to both the grower and manufacturer, solely for paper-making 
purposes. One of the most promising of these is hemp. Hemp 
grows well in most parts of the country and produces very high 
yields of raw material. The average production of “hay-dry” 
hemp stalks per acre wUl reach very nearly 5 tons. Of retted stalks, an 
average of from 2^ to 3 tons can be expected. When dew-retted, as 
is the common practice, the tax on the soil of growing the crop is 
very light — an exceedingly important point in farm economics. 
According to careful estimates by Prof. L. H. Dewey, hemp can be 
grown through the retting stage at a cost of about $14 an acre. 
With an average yield of to 3 tons of retted stalks, it seems very 
likely that hemp can be grown profitably solely for paper stock. 

Hemp produces a paper of great durability and great strength 
in thin sheets. The retted stalks will yield from 40 to 45 per cent of 
cellulose. The fiber (fig. 18) is of such a nature and length as to fit 
it for the manufacture of numerous special papers that will com- 
mand better prices than the ordinary grades. Should retted hemp 
come into use as a paper-making material it will effect a considerable 
saving in certain years to the hemp-fiber industry, as it frequently 
happens that hundreds of tons of hemp stalks are over-retted, mak- 
ing them unfit for textile use. These could be worked into paper to 
advantage. 

Another plant from which excellent paper has been produced is 
the well-known Japanese grass Evldia japmica, which is much used 
in this country for ornamental purposes. This plant thrives luxuri- 
antly in the latitude of Washington on some of the poorest soils. It 
yields a fiber similar to that of esparto in its behavior. A large paper- 
manufacturing company has grown this grass as far north as Maine 
and has produced some excellent varieties of paper from it. Pre- 
liminary observations on a plat of the grass growing near Washing- 
ton, D. C., on very poor soil, indicate that an average yield of at 
least 2 tons to the acre may be secured. 
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. . Esparto, which 

I is qne of the most 

I] highly prized 

\ sources of paper 

^ I in the Old World, 
^ may be useful in 

I some parts of the 

U Southwest where 

\\ I there are exten- 

I I sive areas of un- 

l ; useddry land. 

This grass is one 
I ■ I of the important 

f I sources of paper 

? I in Europe. The 

I present supply is 

5 obtained from the 

t i dry regions of Al- 

I I geria, Tunis, Trip- 

i T; oli, and Spain, 

I \ where it grows 

° wild and is har- 

Fia. 18.— indiTidua) hemp Sbets. vested by hand. 
These are of special value be- It seems likely, 
cause of their length and 
strength. Note that the tllua- furthermore, that 
tratlon has been cut In two. the application of 
(Enlarged ri times.) methods of selec- 

tive breeding might produce strains of 
esparto of superior value. 

Okra and jute have received some atten- 
tion as paper crops, but no conclusive re- 
sults have been obtained with them. Sam- 
ples of paper from okra that have been ex- 
amined are rather deficient in strength. 
This, however, might readily be due to over- 
treatment with chemicals. 


C»NCLtrSION. 

There are numerous crop materials now 
going to waste that deserve utilization for 
the making of paper. Hitherto, the price 
of wood has been so low that they could not 
enter into'competition with it. This con- 
dition appears to be changing, and a point 
may soon be reached where crop by-prod-* 
ucts can be made into pulp and paper at a 
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profit to both the farmer and the manufacturer. Ihere does not seem 
to be any ^easo^able hope at the present time of producing paper stock 
from crop wastes that will be cheap enough to use for printing news- 
papers. This is due chiefly to two causes — the low cost at which such 
paper can be produced from ground wood and the striking adapta- 
bility of ground wood pulp to the newspaper printing industry. 

Not only is the grinding process the cheapest method of obtaining 
print paper of any character, but it also produces the highest propor- 
tion of pulp to raw material. While the two chemical processes which 
have been discussed produce on an average only about 1,000 pounds of 
pulp per cord of wood, the yield of ground wood pulp per cord is con- 
siderably over 2,000 pounds. Although lacking in durability, ground 
wood fiber, with the addition of a small proportion of stronger and 
better chemical fibers, answers its intended purpose admirably. It is 
li^t, reducing freight cost on the unprinted paper and postage on the 
printed. It is opaque, printing readily on both sides of moderately 
thin sheets, and, finally, it has excellent ink-absorbing qualities, fitting 
it unusually well for use on the high-speed presses of the present day. 

Wood will probably be used for making news paper long after other 
materials have acquired importance in many branches of the chemical 
pulp industry. It should be added that chemical pulp papers, such as 
books and magazines are printed upon, consume over 1,000,000 cords 
more wood each year than that consumed by the ground- wood industry. 

There is some skepticism as to the failure of the pulp-wood supplies, 
but this is certainly poorly grounded. During 1909 the quantity of 
spruce used was less by 40,000 cords than in 1907, but the cost was 
$2,000,000 greater. Present efforts in connection with the reforesta- 
tion of spruce and poplar are not extensive enough to produce any 
noteworthy effect upon the available supply within a generation. At 
the present rate of increase in consumption, it will require between 
15,000,000 and 20,000,000 cords of wood to satisfy the demand for 
pulp and paper fiber in 1950. It will certainly be impossible to fur- 
nish this from the forests. If every acre cut over each year were 
reforested it would be twenty-five or thirty years, or possibly even 
longer, before the trees could attain sufficient size to warrant cutting. 
The forests can not recover from the overdrafts continually being 
made upon them ; hence it is only a question of a limited number of 
years until paper fiber must be grown as a crop, as are practically all 
other plant materials entering into the economy of man. While the 
conservation of only a few of the by-products of the farms yielding 
paper fiber can be accomplished profitably in the near future and only 
a few plants promise to be money-makers immediately if grown solely 
for paper production, it seems very probable that raw products now 
scarcely considered may in a few years play an important part in the 
paper and pulp industry. 



INJURIES TO FORESTS AN» FOREST PRODUCTS BT 
BOUNDHEADED BORERS. 

By J. L. Webb, 

A-Oent and Expert, Forest Insect Investigations, Bureau of Entomology. 

FOKEST INSECT DEPEEDATION8. 

In recent years much stress has been laid upon the conservation of 
natural resources in the United States. Of these resources, the forests 
have probably absorbed more attention than any other. Vast areas 
have been set aside from the public domain as National Forests in 
order that the timber supply of the country shall not become ex- 
hausted. Much has been said on the subject of damage by fire to the 
forests, and it is fully realized that this is an ever-present danger. 
But a more insidious and equally relentless foe of the forests is found 
in the form of insects which work terrible destruction, often unno- 
ticed until the damage is done. The immense destruction to living 
forests by certain scolytid barkbeetles, as well as the injurious work 
of flat -headed borers, have been given attention in former Yearbook 
articles. In this article another group containing many injurious 
species is discussed, namely, roundheaded borers. The information 
conveyed in this paper is based almost entirely on the material and 
records of the forest insect collection of the Bureau of Entomology. 

KOUNDHEADED BORERS. 

Roundheaded borers are so called to distinguish them from the 
flat-headed borers.* The general appearance is that of an elongate, 
fleshy, yellowish-white grub, sometimes bearing three pairs of legs 
and sometimes without legs. The head is more or less oval in shape, 
though sometimes elongate, and often deeply retracted within the 
first prothoracic segment, which is situated immediately behind the 
head. The head is provided with a strong pair of jaws or mandibles, 
brown ot black in color, for cutting through plant tissue. Some spe- 
cies mine only in the bark of trees, some mine in both bark and 
wood, and some confine themselves to herbaceous plants. In each 
case the borer is hatched from an egg laid upo n or in the bark or 

* ^ ** to forest trees by llAt-besded borers,” Yearbook, 1909, p. 399. 
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wood by the parent beetle. It lives and feeds entirely within the 
bark or wood until it attains its full growth, when it changes to the 
pupa, or resting stage, within its burrow. The pupa later transforms 
to a beetle, which emerges and flies in search of suitable places to 
repeat the process of propagating the species. In nearly every in- 
stance the entire damage is done while the insect is in the grub, or 
borer, stage. This form is therefore the most important from an eco- 
nomic standpoint. 

ECONOMIC IMPORTANCIS. 

Some species of roundheaded borers kill trees outright by mining 
in the bark, thus destroying the vitality of the tree, while others 
injure the wood of dead, dying, or felled trees, or timbers manufac- 
tured from such trees. StiU others both kill the trees and injure the 
wood for commercial purposes. The annual loss to owners of forest 
trees and forest products from this source, if figured up in dollars 
and cents, would amount to a sum far in excess of what the ordinary 
individual would think possible. 

CBAHACTEB OP WOBK. 

The work of this class of insects usually appears as irregular wind- 
ing mines or “ wormholes ” in the bark and wood. The mine always 
starts in the bark, where the minute larva just hatched from the egg 
starts to bore and feed. At first the mine is very small, but gradually 
becomes larger as the borer advances and grows in size. As already 
indicated, the work of some species is confined entirely to the bark. 
The work of other species is found in both bark and wood. In this case 
the mine is continuous from bark to wood, the entrance into the wood 
being a flattened oval hole. That part, of the mine which is in the 
wood may be long or short, according to the species. In general it is 
more or less winding and irregular, contains borings and woody excre- 
ment, and finally broadens out into a cell or “ pupal chamber.” At the 
farther end of this cell the mine, or “ exit burrow ” as it now becomes, 
usually leads directly to the surface by the shortest route. Upon the 
surface it usually appears as a perfectly round “ exit hole ” (fig. 21, d). 

UFE HISTOBY AND HABITS. 

As a usual thing the adult female beetle lays an egg or a cluster of 
eggs either in or upon the bark in the spring, summer, or early fall. 
Sometimes the parent female excavates a pit in the bark with her 
mandibles, through which the eggs are thrust, by means of the ovi- 
poeitor. In other cases eggs may be deposited in crevices of the bark 
or ukler the overlapping scalesof bark. In a few days after the eggis 
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deposited a minute wormlike larva (fig. 19, o) issues therefrom and 
immediately begins boring into the bark with which it finds itself in 
contact. The larva usually proceeds directly to the inner bark, or 
cambium, immediately next to the wood. Here the larva mines and 
feeds until it reaches a certain growth, when it makes preparation for 


a change called pupation, 
in the larval form. 
Usually, before it at- 
tains full growth, how- 
ever, the larva mines 
either into the solid 
wood or into the outer 
corky bark and digs out 
an elongate oval cell, 
in which it will soon 
pupate. From the far- 
ther end of the pupal 
cell the larva, as a gen- 
eral thing, extends the 
mine almost to the sur- 
face of the tree or log, 
in order to facilitate its 
emergence into the open 
air when it has gone 
through its changes in 
the pupal cell to the 
adult or. beetle form. 
This work completed, it 
retires to the pupal cell 
and awaits the change 
to the pupal form. 
Finally the outer skin 
comes off and the insect 
has an entirely different 
form and appearance 
(fig. 20, d). It is now 
a pupa. The length of 
time passed in this foih: 
is variable with the 


The entire growth of the insect is attained 



Fio. 19. — Work of the western larch bark-borer (Tc- 
tropfom veWtimim). Sections of bark of western 
larch : o. Cluster of eggs deposited under overlap- 
ping scale of outer bark, the overlapping scale, In 
this Instance, having been removed ; &, inner surface 
of bark with newly started mines ; o, small larva, a 
few days old. Slightly enlarged. (Original.) 


species and with the local conditions, the pupa resting perfectly 
quiescent in its cell during this period. At length another change 
takes place and the insect is in the adult or beetle stage (fig. 20, h)'. 
At first the beetle retains the white color of the pupa and larva, and 
the outer tissue of the body is quite soft. But gradually the color 
turns darker and ihe outer tissue become^ hard and chitinous. When 
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fully hardened and mature the young beetle cra-wls into the mine 
leading away from the pupal cell and completes this mine to the sur- 
face of the tree or log. It then fli^ away. Mating and egg laying 
soon follow to provide for another generation. 

BXABOnAL HISTOBT. 

Probably in the great majority of cases the larva does not change 
to the pupa until the spring following the season in which the egg 
is laid, passing the winter either in the larval mine or in the pupal 
cell. However, pupation may take place in the fall and the winter 
be passed in this stage, or the adult stage may be reached in the fall 
and the winter be passed in this form within the pupal cell. The 
foEowing spring the larvae which have wintered over transform to 
pupae. The pupae soon transform to adults and the adults emerge 
and take flight. Likewise, the pupae which have wintered over trans- 
form to adults and emerge. The first to emerge, however, are those 
individuals which have wintered over as adults. Sometimes a spe- 
cies may have two generations a year, or a partial second genera- 
tion. In these cases development takes place rapidly after the eggs 
are laid in the spring, the adult insects of the first generation emerg- 
ing in late summer or fall, and laying eggs for the second generation. 
The second generation passes the winter as outlined above. In stEl 
other and more rare cases two or more years may be necessary for the 
complete development of certain species. 

THE WESTERN LARCH BARE -BORER. 

(Tetropium velvtlnum Lee.) 

At the present time' the western larch bark-borer is quite a serious 
pest in the Glacier National Park in Montana. In the vicinity of 
Lake McDonald about 10 per cent of the stand of western larch or 
tamarack is being kiEed annually by this bark-borer. Besides larch 
it attacks fir, Douglas fir, western hemlock, and pine, in the Rocky 
Mountain and Pacific coast regions. 

The eggs are deposited in clusters under overlapping scales of bark 
(fig. 19, a) and the minute larvae hatching therefrom proceed to the 
inner bark, where they immediately commence their mines (fig. 19, 6). 

The work of this borer in larch is confined to the bark, though in 
smne of the other host trees mentioned above it sometimes enters Eie 
sapwood. The larval mine is irregular and winding in the 'inner 
bark. The number of mines is so great as to completely girdle Eie 
tree and cut off the sap, thereby causing the death of the tree. Often 
almost the entire inner layer of bark, or cambium, is d^troyed for 
quite a considerable space upon the trunk (fig. 20, a). 
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The grub (fig. 20, e) is elongate and somewhat cylindrical, yellowish 
white in color, and about 1 inch long when full grown. Its mouth- 
parts are dark brown to black, and the under side of the body is pro- 
vided with three pairs of minute legs. It lives in the bark about a 
year, emerging in the spring or summer as an elongate, brownish 


to black beetle (fig. 
20, j^), the surface of 
the body having a 
velvety appearance. 
The beetle ranges in 
length from 9 to 19 
mm.‘ The principal 
time of emergence is 
May and June. This 
species attacks either 
healthy, injured, or 
felled trees. 

The methods of 
control are preven- 
tive. Once a tree is 
badly infested noth- 
ing can be done to 
save that particular 
tree. Something can 
be done, however, to 
stop the spread of 
the infestation to 
other trees. Infested 
trees should be felled 
and barked and the 
bark burned before 
May 16. Something 
could also be accom- 



plished by the use of 
trap trees. As the 
insect breeds readily 
in felled trees, a few , 


Fia. 20. — Work of the western larch bark-borer (Tetropium 
V€f»tinum}, Section of bark of western larch: a, Com- 
pleted larval mines la Inner bark; b, adult beetle; c, 
larva ; d, pops. Insects approximately natural size. 
(Original.) 


healthy trees felled in May or June near those infested would attract 
the beetles which would otherwise deposit their eggs in healthy trees. 
Later in the season, or before the following spring, the barb should 
be stripped off the trap trees and burned. 
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THE SOUTHERN FINE SAWTER. 

{Monahammvi titiUator Fab.) 

Within recent years the States of the extreme south have suffered 
severely from cyclones and other windstorms. An immense amount 
of pine timber has been felled by these storms. In practically every 
case great damage has been done to the fallen timber by the southern 
pine sawyer over the entire area covered by the storm. It has been 
estimated that during the years 1906, 1907, and 1908 the pecuniary 
loss from this source in the Southern States was over $6,000, 000.‘ 



Fig. 21. — Work of the soatbem pine sawyer {MoncJtamnm UtUMor). Section of 
tmnk of stomi’felled loogleaf pine, showing : a, Egg pit in bark ; b, entrance bole of 
larra Into wood; c, pvpal cell; d, emergence bole; e, g, h, aectiona of larral minea; 
t, scored rarface of wood, scoring done by larra preparatory to entering wood ; i, larra ; 
adnlt Ineect ono-balf nataral eUe. (Original.) 

This insect never attacks healthy trees, but only those already 
dead, dying, or felled. The damage to each tree or log is the work 
of the larvae or grubs which, after first mining in the bark, mine in and 
through the sapwood, and even penetrate the heartwood, making large 
unsightly holes (see fig. 21) which cause the lumber made from this 
pwtion of the log to be thrown into the lowest grade, known to the 
lumberman as “ No. 2 common.” The larva is an elongate, lootlesB, 
white grub (see fig. 21, i). The size varies considerably in different 


* U. 8. Mpt of Afrlenl^n, Bnrewi of EutcBOIogr, Bal. 58, Part IT, p. 85. 
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individuals and according to age. The largest at maturity have been 
found to measure slightly over 60 mm. in length and 9 mm. in 


breadth at the broadest point. It appears 
that normally there is one generation of this 
species per year, with a partial second genera- 
tion. Thus, a few larvae hatched from eggs 
deposited in the spring go through their 
changes to the adult form and the adults 
emerge in the fall, while the larger number 
of the larvse hatched from eggs deposited in 
the spring and summer hold over until the 
following spring, when the adults emerge. 
The adult (fig. 21, j) is an elongate beetle 
varying from 16 to 31.5 mm. in length and 
from 5 to 10 mm. in width. The color is a 
mottled gray and brown. In the male the 
antennae (“horns”) are very long, often be- 
ing two or three times the length of the 
beetle. In the female they are much shorter, 
The principal time of emergence in the 
Southern States seems to be March and 
April 

Injury to felled pine timber by this species 
may be prevented in two ways. First, by 
placing infested logs in water while the 
larvse are still in the bark and before they 
have entered the wood; and second, by re- 
moving the bark from the logs before the 
larvse have entered the wood. 

Trees or logs infested by this borer can be 
readily recognized by the pits (fig. 21, o) ex- 
cavated in the bark by the female prepara- 
tory to depositing eggs. 

THE LOCUST BOBER. 



(Cvllene roMnia: Poret.) Fig. 22.— Wort of the lo- 


cust borer (Ci/llene rb* 

So important and destructive an enemy of wnt®). section “f trunk 
the black or yellow locust has the locust borer Iurral mines : a. Larva ; 

become that in certain sections of the country ^^^'^“'(brigiMU 

the growing of these trees has been considered 
unprofitable because of the widespread depredations of the borer. 
Throughout the Eastern and Middle States scarcely a community 
where locust trees occur is exempt from this insect. Many trees are 
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killed outright, and in others the wood is generally reduced in value 
for commercial purposes. 

So far as known, this species confines itself to the black or yellow 
locust. The borer is an elongate, compact, yeUowish-white grub or 
larva furnished jvith three pairs of minute legs (fig. 22, a). Its 
first work is done in the inner bark, where it destroys a portion of the 
vital tissues. Later it enters the wood to feed and pupate. It is 
here that its most destructive work is done, either by so honeycombing 
the wood as to cause the death of branches or small trees or by 
injuring the wood for commercial purposes (fig. 22). The egg from 
which the borer is hatched is deposited by the adult female in a 
crevice of bark cm the trunk or a branch, between the middle of 
August and the middle of October. The larva passes the winter in 
the bark, where it lies dormant in a hibernating cell of its own 
construction. In the spring (usually about the second week in April 
in the vicinity of Washington) activity commences again and the 
borer leaves the hibernating cell to feed on the inner bark and outer 
wood. In from two weeks to a month it enters the wood, where 
it continues to feed and later changes successively to pupa and adult 
(fig. 22, J). Adults begin emerging from the trees in August and 
continue emerging till the last of September, the principal period of 
emergence being the last half of August and first half of September. 
The adult is an elongate beetle, the ground color of which is black, 
with numerous cross-bands of yellow. Within a few hours after 
emergence copulation takes place and the females begin depositing 
eggs. There is but one generation a year. 

The adults are usually common, feeding on the flowers of goldenrod 
while this plant is in bloom. 

"^en infested trees are so badly damaged as to be worthless they 
should be cut down in May and June and burned to kill the broods 
of larvae. At this time all such trees can be easily recognized by the 
boring dust which is thrown out by the larvae and lodges in forks of 
trees, in crevices of bark, and on the ground underneath. They can 
also be recognized by the fading leaves, broken branches, etc. This 
work should be completed by the time the flowers have all fallen from 
the trees, or before the earliest varieties of goldenrod begin to show 
evidences of flowering. 

Hibernating larvae may be killed by spraying the trunks and 
branches with a strong solution of kerosene emulsion. This method 
is specially recommended for the protection of small plantations, 
groves, or shade trees. The worji: should be done in the fall or winter, 
not earlier than November 1 and not later than April 1. 

Great care should be exercised as to the time of year when locust 
trees are cut for any purpose in order that the hibernating borers may 
be destroyed. Except for the purpose of destroying the borers in the 
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wood, cutting should alwtiys be done between the 1st of October and 
the 1st of April and the bark removed, and . the tops and thinnings 
burned. When it is necessary to 
cut trees between the 1st of May 
and the middle of September, 
the tops should be burned and 
the logs either barked, or sub- 
merged in water for a few days 
before they are shipped or 
manufactured.* 

THE FAINTED HICKOBY BOBEB. 

(Ct/llene caryne Galian.’) 

The painted hickory borer is 
a close relative of the locust 
borer and one of the commonest 
and most destructive borers in 
dead and dying hickory, the 
larval mines often riddling the 
sapwood and sometimes the 
heartwood as well. Besides 
hickory, it attacks walnut, 
honey locust, mulberry, and 
Osage orange, but never attacks 
the black locust. Its range ap- 
pears to be coesfensive with that 
of hickory. 

The larva is a creamy white, 
compact grub and has three 
pairs of legs. The adult so 
closely resembles the adult of 
the locust borer (fig. 22, &) as 
to be, to the ordinary eye, indis- 
tinguishable from it. The sea- 
sonal history, however, is quite 
different from that of the locust 
borer. The adults fly* and de- 
posit eggs in May and June and 
do not appear at other seasons 
of the year. The egg is laid in a 
crevice of bark, and the young larva hatching therefrom proceeds to 
the inner bark and soon enters the wood. If a great number of larvse 



Fio. 23. — Work of the painted hickory borer 
{Cvllene caryte). Section of hickory log 
showing larral mines. (Original.) 


i Bee U. S. Dept of Agrlcnlture, Bnrean of Entomology^ Bnl. 58, Part I, and Bol. £8, 
Part in. 

■ Known for many yeans under the name of Cytttne pietut Dmry. 
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are present in the same piece of wood, the solid wood is often literally 
honeycombed with their mines (fig. 23). Pupation takes place in the 
wood and the adult beetle usually emerges in May or June of the 
year following that in which’ the egg is laid. 

It has been found that hickory cut between August 10 and No- 
vember 1 usually is not damaged by this borer. Therefore, where 
much damage occurs from this source, all cutting of green timber 
should be done as nearly as possible within this period. If it is 
absolutely necessary to do the cutting in the spring or early sum- 
mer, the bark should be removed and the tops and useless branches 
burned. 

THE BLACK-HORNED PINE-BORER. 
iCalliiium antenmtum Newm.) 

Injuries by the black-homed pine-borer to the bark or sapwood of 
dead or dying cedar, juniper, pine, and spruce are common generally 
over the United States. Often the timbers in rustic houses are found 
to be infested, and rustic work is especially liable to injury, since the 
presence of bark is absolutely necessary for the early development of 
the borer. 

When first hatched from the egg the larva feeds exclusively on the 
inner bark, making an irregular winding mine. Later it also grooves 
the surface of the wood (PI. XXIII) in making its mine, thus com- 
pletely separating the bark from the wood, causing it to become loose 
and, in many cases, to fall off. As the essential part of rustic work 
is the bark, this sort of injury to it is quite a serious matter. The 
larva is an elongate, fleshy, yellowish-white grub, usually about a 
half inch in length when full grown. After working in the bark 
until a certain period of development is reached, the larvee enter the 
wood and continue their mines there. Usually they do not go deeper 
than the sapwood, except in small stems or branches, where they 
may penetrate the heartwood. The larva pupates in the wood. The 
adult which finally emerges is a medium-sized, robust beetle, 9 to 14 
ifim. in length, blue to green in color throughout. .There appears to 
be but one generation a year. Adults fly and deposit egp during 
the months of April, May, June,, and July. The winter is prob- 
ably passed in the larval stage, the adults emerging the following 
spring. 

As a preventive against injuries by this borer, cedar, juniper, pine, 
and qiruce should be cut in the late summer, fall, or early winter. 
If cut daring the period between January and August, the trees 
Ehonld be barked when felled. In the case of rustic work already in 
use whm found to be infested, some relief may be secured by inject- 
ing bisulphid of carbon into holes in the bark through wMch sawdiut- 
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like borings fall out, and stopping up the holes with putty or some 
kind of wax. The dropping of the sawdust-like borings from the 
logs or timbers always indicates the presence of this or a similar kind 
of borer. 

THE CEDAR-TEEE BORES. 

(Bplotrupea Ugneus Fab.) 

The cedar-tree borer attacks dead and injured Douglas fir, arbor- 
vitse, red cedar, redwood, western hemlock, Engelmann spruce, juni- 
per, alpine fir, giant arborvite, 
white fir, bigtree, and Arizona 
cypress. In some cases living, 
healthy trees may be attacked 
and killed, and in other cases 
the death and decay of already 
unhealthy trees may be hastened 
by this borer. This species also 
seriously injures the wood of 
felled trees for commercial pur- 
poses and the bark and wood of 
those used for rustic work. Its 
occurrence is general over the 
United States where its host 
plants occur. 

The larva (fig. 24, b) is a yel- 
lowish-white grub about half an 
inch in length when mature, 
tapering from the prothoracic 
segment to the last three ab- 
dominal s^ments, which are 
slightly larger than those imme- 
diately preceding. The adult 
(fig. 24, a) is a beetle varying 
from 7 to 16 mm. in length. 

The elytra or wing covers are 24.— work ot tue cedar-tree borer 

,,, ,, {Hylotrupes Ugneus). Section of Art- 

sometimes marked with alter- gonn cypress showing Urval mines, fl, 

nate transverse bands of red and t. larva, insects natural sue. 

black, and sometimes are entirely 

black or reddish brown. Apparently there is but one generation 
a year. The egg is laid in crevices of the bark in spring or sum- 
mer. The larva hatching from the egg excavates a winding, irregu- 
lar mine in the inner bark, scoring the wood, later entering the 
sapwood, and sometimes penetrating to the heartwood (fig. 24). 
Pupation usually takes place in the sapwood, but sometimes occurs > 
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in the heaitwood or eren in the bark. It appears probable that 
the winter may be passed either in the larral, pupal, or adult sta^, 
the larval stage evidently predominating. The period during which 
adults emerge is quite extended, apparently from March to Septem- 
ber, inclusive, depending amsiderably «n latitude and altitude and 
on the stage of development reached before hibernation began during 
the previous winter. The same period represents the time when eggs 

are deposited for another gen- 



eration. 

The usual preventive measures 
are recommended, i. e., remov- 
ing the bark from trees when 
felled or treating rustic work 
as recommended for the black- 
homed pine borer, except those 
felled in late faU or early winter, 
which should not be injured by 
this borer. 

THE WESTESH CEDAB BABE-BOBEB. 

(Bplotrupet amethi/tUmti Lee.} 

The western cedar bark-borer 
is a relative of the preceding, 
the cedar-tree borer. Unlike the 
latter, however, its range is con- 
siderably restricted. The rec- 
ords of the branch of forest in- 
sect investigations, Bureau of 
Entomology, indicate that it is 
found only in the Pacific Coast 
States. It is of considerable eco- 


Fia 25. — Work of the wertem cedar bark- 
borer. (HtfUftrupes amethysUnus). Sec- 
tion of Incense cedar log, showing larval 
mines, a. Larva ; h, adult ; o, entrance 
hole of larva Into wood. Insects slightly 
redneed from oatnral size. (Original.) 


nomic importance, however, in 
injuring bark and wood of 
recently felled giant arborvitse 
and incense cedar. 

The larva (fig. 25, a) is a 


large, fleshy, yellowish-white grub, provided with three pairs of 


feet. The largest larvm are about 25 mm. long at maturity and 


about 8 mm. in width at the broadest part of the body, the pro- 


thorax. The adult (fig. 25, 5) is a medium-sized to large, robust 


beetle, 12 to 23 mm. in length. The protborax is black to reddish 
brown. The elytra, or wing-covers, are of a brilliant blue to vio- 
let color. The larvas mine in the inner bark, making broad wind- 
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Plate XXIIi. 



Work of the Black^Horned Pine Borer (Callidium 
antennatum). 

(Section oj spruce rustic work, showing larval mines on surface 
of wood, a, Entrance hole of larva into wood, (Original,)] 
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ing galleries and scoring the surface of the sapwood, sometimes 
almost entirely separating bark from wood. They finally enter the 
wood, sometimes mining to the h^rtwood, where the mine becomes 


longitudinal. Pupation takes place in either 
bark or wood, but usually in heartwood. It 
is probable that there is but one generation a 
year and that adults emerge and deposit eggs 
in July, August, and September. 

The same recommendations for preventing 
injury as those given for the cedar-tree borer 
are applicable to this species. 

THE BANBED ASH BOBER. 

(Neoclytus capreea Say.) 

Numerous complaints have been received 
by the Bureau of Entomology regarding seri- 
ous damage to ash lumber by the banded ash 
borer and closely related species. Of all 
species concerned, however, this is apparently 
the most destructive, the larv® perforating 
the sapwood with their mines (fig. 26) and 
greatly depreciating its value, if not entirely 
ruining it. Besides ash, the borer attacks and 
lives in mesquite and, rarely, in white oak. 

The larva is an elongate, footless, fleshy 
white grub about an inch in length when 
mature. The adult is an elongate beetle, 15 
-to 18 mm. in length. The ground-color is 
black, with four yellowish-white bands on 
the elytra or wing-covers and one on the 
anterior border of the prothorax. The tips 
of the elytra are yellowish white. The 
female beetle deposits her eggs on the bark 
of dying or dead trees or lojgs. There is but 
one generation a year. The adults usually 
emerge and deposit eggs in March, April, or 



May. The larv® mine in the bark and sap- 
wood and pupate in the sapwood. 

Ash trees cut in the summer, fall, or early 
winter are less liable to attack from this 


Fio. 2G. — Work of the banded 
ash borer iHeocljftuB oa- 
praa). Section of ash 
log showing larval mines 
(Original.) 


species than those cut in the spring, but even those out in the fall are 
sometimes attacked the following spring. The best way to prevent 
injury to logs cut during the winter and spring, when the logs are 


1—70797*— YBK 1810 ^23 


354 YEAEBOOK OF THE DEPARTMENT OF AGEIOULTUBE. 


not to be immediately sawed into lumber, is to remove the bark imme- 
diately upon felling or between tiie 1st of March and 1st of June. 
Placing the logs in water after the larvte have hatched and before 
they have entered the wood is also effective. 


THE RED-HEADED CDTTUS. 

{Veoclytus erythrocepkalus Fab.) 

The red-headed clytus is a close relative of the banded ash borer 
and does considerable damage to the wood of dead and dying ash, as 
well as to a number of other trees. The 
list of its host plants includes ash, horn- 
beam, hickory, maple, sweet gum, chest- 
nut, cypi-ess, hackberry, black walnut, 
dogwood, black oak, persimmon, peach, 
locust, sassafras, holly, mesquite, Texas 
redbud, pine, Kentucky coffee tree, 
Idac, honeysuckle, and grapevine. 

The larva is a slender, white, footless 
grub of varying length when mature, 
the average length at this stage being, 
perhaps, about 15 mm. The adult is a 
slender beetle, 6 to 16 mm. in length. 
The head and prothorax are red. The 
anterior part of the elytra is reddish, 
shading into dark brown or black pos- 
teriorly. The elytra bear four pairs of 
yellow bands, the first pair being at the 
extreme base. There is but one genera- 
tion a year. It appears that eggs may 
be laid anywhere from March to Sep- 
tember. The adult female deposits the 
egg in a crevice of bark on a dead or 
dying tree .or log. The young larva, 
hatching from the egg, mines first in the 
inner bark and later continues the mine in the sapwood, thus injuring 
the wood for commercial purposes (fig. 27). Pupation takes place 
in the sapwood. The adult emerges from the tree or log the follow- 
ing spring or summer after the egg is laid. This species is common 
from the District of Columbia to Ohio, and south to Texas. 

The same preventive measures as those given for the banded ash 
borer apply to this species except, it will be noted, that the egg-laying 
period of this species is much longer than that of the banded ash 



Fio. 27. — Work of the red-beaded 
cljtaa {Neoclytus erythrocepha- 
lu9). Sections of bickorj iog 
showing : a, Larral mines on snr * 
face of ; b, larval mines In 
the wood ; Cj entrance hole of 
larva Into wood. (Original.) 
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borer, so that there is scarcely any season of the year when trees may 
be cut and left with bark on, without danger of being damaged by 
this borer. 

THE OAK PRUNBR. 

(ElaphUUon villostim Fab.) 


In the oak pruner we have a species which attacks only twigs or 
small branches on living and injured trees, causing them to break and 
fall to the ground. If occurring in large numbers it is of consider- 
able economic importance, in retarding 
the growth of twigs and branches. Be- 
sides oak, this species attacks sassafras, 
black walnut, hackberry, sweet gum, hick- 
ory, and maple. Its range extends from 
Pennsylvania to South Carolina, and as 
far west as New Mexico. 

The larva (fig. 28, a) is a very slender 
white grub about one-half inch in length. 

The adult is a -slender, shining, brown 
beetle (fig. 28, 6), 11 to 1(5 mm. in length, 
rather sparsely clothed with gray pubes- 
cence, each elytron terminating in two 
spines of about equal length. Adults fly 
in March, April, May, and June, during 
which time oviposition takes place upon 
the twigs or branches. 

, The young larva, after hatching from 
the egg, first mines in the inner bark, 
then enters the wood and girdles the 
twig or branch by boring around it sev- 
eral times in the same place (fig, 28), 
leaving the bark and usually some of the 
wood intact. The larva then mines in 
the center of tho twig beyond the girdle. The twig is usually 
broken off at the girdle by the wind and falls to the ground, carrying 
the larva with it. Pupation takes place in the center of the twig. 
There is apparently one generation a year, the adult usually emerging 
in March, April, May, or June of the year following that in which 
the egg is laid. 

When this species occurs in large enough numbers to be injurious, 
the fallen twigs and recently kill^ twigs still on the trees should be 
gathered and burned in the fall in order to destroy the larvte and 
pup» in them. 



Pio. 28. — Work of the oak 
primer {ElapMdion 
Oak branch which has been 
pruned, showing larval mines. 
a. Larva; adult. Ineecta 
natural slae. (Original.) 
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THE HICKORY TWIG-OIBDLER, 
(Onciderea cingulata Say.) 


The work of the hickory twig-girdler, like that of the oak pruner, 
is confined to the twigs and branches, and is often quite injurious. 
Only living trees are attacked. The list of host plants includes 



FiQ. 29. — Work of the 
hickory tw Ig - glrdler 

(Onciderea cingulata) 


hickory, basswood, poplar, dogwood, black 
gum, elm, persimmon, and acacia. The range 
of this species extends from the eastern United 
States to Arkansas and Kansas. 

The larva is a footless white grub about half 
an inch or more in length when mature. The 
abdominal segments, except the last two, bear 
minute granules, both above and below. The 
adult (fig. 29, a) is a stout beetle, 12 to 14 mm. 
in length, dark gray to reddish brown in color. 
The flight of the adults and the deposition of 
eggs usually occur in August or September. 
The adult female punctures the branch or twig 
and deposits an egg in each puncture. She 
then gnaws off the bark and outer wood at a 
point on the branch below where the eggs are 
laid, completely circling the limb and causing 
that portion of it beyond the girdle to die (fig. 
29). The eggs hatch and the larvae, after min- 
ing in the inner bark (fig. 29, b), bore to the 
center of the branch, where pupation takes 
place in the larval mine, little if any protective 
device in the way of a pupal chamber being 
made. Probably most of the infeted twigs 
and branches fall to the ground before the 
larvse complete their development, though some 
do not. It has been found that in the infested 


Acacia branch showing 
girdle, and larral mines 
In barb and enter wood. 
Insect natural size. 


branches which do not fall the larvse seldom ’ 
complete their development to the adult stage 
unless the branches are in a shaded position. 
Likewise, few adults are produced from 


branches which are freely exposed to the sun after falling. This 
insect reaches its best development in shaded twigs or branches, or 


those partially covered by leaves or vegetation. In North Carolina 
the larvae begin to pupate about August 1 of the year following that 
tifi which the eggs were laid, most of the adults probably emer^ng 
in September. The winter is therefore passed in the larv^ state. 
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The work of the insect is not ccmfined to the large trees, but 
straight young seedlings from 4 to 10 feet high are sometimes 
attacked and the entire top taken off, resulting in the removal of 
about 2 feet of the new growth, usually nearly two years’ incre- 
ment. The adult beetle apparently injures the smaller twigs by 
feeding upon the bark without depositing eggs in them. 

Where this species occurs in destructive numbers it is advisable 
to collect and burn the pruned twigs and branches. This should be 
done several times between October 1 and August 1 of the following 
year — once just before the leaves fall, once early in the spring 
before vegetation starts, and again in the summer during June or 
July. The twigs which first fall are quite apt to be almost hidden 
by fallen leaves and quite difficult to find in the spring. 

SUMMARY. 

In general, roundheaded borers are elongate, fleshy, yellowish- 
white grubs, which hatch from eggs deposited by the parent beetles 
in or upon the bark or wood of the host plant. The grubs finally 
change to pupae and these in turn change to adults or beetles. The 
young adults in time emerge from the host and deposit eggs in or 
upon other host plants ; and so the life cycle goes on. Usually there 
is but one generation a year, but in some species there may be two 
generations a year, and in other species it may take longer than a 
year for a single generation to develop. 

Great damage is done to living and felled trees, and to standing 
dead trees, by this class of borers. In some cases the borers confine 
themselves to the bark, while in others they enter the wood. The 
remedy in each case depends upon the habits and character of work 
of the species under consideration. 

The western larch bark-borer attacks perfectly healthy western 
larches, making winding, irregular galleries in the inner bark, thus 
cutting off the flow of sap and killing the trees. The methods of 
control are preventive. No attempt is made to save a tree which has 
once become badly infested. After becoming infested, trees should 
be felled and barked and the bark burned before the following 
May 15. A few healthy trees felled in May or June, near those in- 
fested, should attract the beetles which would otherwise deposit 
eggs in healthy trees. Before the following spring the bark should 
be stripped from these trap trees and burned. 

The southern pine sawyer is very destructive to felled pine timber 
in the Southern States, making large, unsightly holes in the sap- 
wood and greatly reducing in value a considerable percentage of 
each log infested. Injury by this species may be prevented in two 
ways. First, by placing infested logs in water while the larvse are 
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still in the bark and before they have entered the wood ; and second, 
by removing the bark from the logs before the larvse have entered 
the wood. 

The locust borer is a serious and destructive enemy of the black 
or yellow locust. Its first work is in the inner bark. Later it enters 
the wood, where its most destructive work is done, either by so honey- 
combing the wood as to cause the death of branches or small trees, 
or by injuring the wood for commercial purposes. Hibernating 
larvse may be killed by spraying the trunks and branches with a 
strong solution of kerosene emulsion. Except for the purpose of 
destroying the borers in the wood, cutting should always be done 
between October 1 and April 1, the bark removed, and the tops and 
thinnings burned. When it is necessary to cut tr&s between May 1 
and the middle of September the tops should be burned and the 
logs either barked or submerged in water for a few days before they 
are shipped or manufactured. 

The painted hickory borer attacks dead and dying hickory, walnut, 
honey locust, mulberry, and Osage orange, the larval mines often 
riddling the sapwood and sometimes the heartwood as well. To pre- 
vent the spread of this species, all cutting of green timber should 
be done between August 10 and November 1. Timber which must 
be cut in spring or early summer should have the bark removed and 
the tops and useless branches burned. 

The black-horned pine-borer is an enemy of dead or dying cedar, 
juniper, pine, and spruce. Rustic work is specially liable to injury 
from this source. As a preventive against injuries by this species, 
cedar, juniper, pine, and spruce should be cut in late summer, fall, 
or early winter. If cut between January and August the trees 
should be barked when felled. In the case of injuries to rustic work, 
an injection of bisulphid of carbon and the plugging up of the holes 
with wax or putty is recommended. 

The cedar-tree borer attacks dead and injured Douglas fir, arbor- 
vitae, red cedar, redwood, western hemlock, Engelmann spruce, juni- 
per, alpine fir, giant arborvitse, white fir, bigtree, and Arizona cypress. 
Like the black-horned pine-borer, it is injurious to rustic work. The 
usual preventive measures are recommended, i. e., removing the bark 
from trees when felled, or treating rustic work as recommended for 
the black-homed pine-borer. 



CHEESE AND OTHER SUBSTITUTES FOR MEAT IN THE 

DIET. 

By 0. P. Lanowoethy, 

Itxpert in Charge of nutrition Investigations, Offlce of Experiment Stations. 

INTRODUCTION. 

Since earliest times meat has been a part of the diet of the human 
race, and rightly used is a wholesome food and a staple article of diet 
with the average family. However, physiologists admit that meat 
is not essential to a well-balanced diet, and there are many who, for 
one reaspn or another, are interested to know of rational ways of 
lessening the amount of meat which they consume or of replacing it 
with other foods. With the average family the problem is without 
doubt most often the occasional substitution of other palatable dishes 
for meat, either for reasons of economy or for the sake of variety in 
the diet or for some similar reason. Then, too, there are instances in 
which a meat- free diet is prescribed by a physician, and there arc also 
to be considered the individuals who for one cause or another exclude 
meat from their diet. For all these reasons it is convenient for the 
housekeeper to know of foods or combinations of foods which, as 
occasion demands, may be substituted for meat without lessening the 
nutritive value or the attractiveness of the meal served. 

Considered from the standpoint of the food value, meat is used 
in the diet to supply both nitrogenous material, or protein, and 
energy, the latter being derived largely from the Iheat fat. The pro- 
portions of protein or nitrogenous material and fat vary with the kind 
and the cut of the meat. At one extreme is such a cut as round 
steak, or the corresponding cut of veal, in which there is little or no 
visible fat. In such meat the percentage of protein is several times 
that of fat. At the other extreme are such meats as bacon and salt 
pork, in which the lean is found only in small strips. In these the 
fat greatly exceeds the protein. 

Meat has another important use in the diet, since it supplies 
apparently a greater abundance than other foods of the substances 
wldch stimulate the normal or natural flow of the digestive juices. 
Then, too, it is important from the standpoint of palatability, since 
there is no doubt that the flavor of cook^ meat, particularly when 
it is prepared in such a way that the fat and the juices are browned 
together, appeals to most palates. With most of us it is the piece 
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of broiled steak or the slice of roast which makes a meal, rather 
than the potatoes and bread and other foods which accompany the 
meat No one can say just how far “ good digestion waits on appe- 
tite,” but physiologists agree that palatability is an important char- 
acteristic, and so when one looks for a reasonable substitute for meat 
in the diet, flavor must be considered as well as chemical composition, 
digestibility, and nutritive value. 

The most usual substitutes for meat in the diet in the United States 
as well as in Europe are fish, milk, cheese, eggs, and such l^umes 
as beans and peas. Nuts which contain an abundance of protein and 
fat are also substituted for meat and are used much more commonly 
as staple articles of diet in this country than was once the case. 

Those who wish to make substitutions of these foods for meat often 
desire to know how much of each is necessary in order to replace 
a given amount of meat. If we consider only the proteins of the 
meat, the following general statement may be made: quarts milk, 

pounds fresh lean fish, three-fourths pound dried fish, two-thirds 
pound ordinary cheese, somewhat less than a pound of mixed nut 
meats, 9 eggs, one-half pound peanut butter, or two-thirds pint dry 
beans, peas, cowpeas, or lentils is equal to a pound of beef of aver- 
age composition. 

The ways in which these substitutes for meat can be used are 
numerous and varied. Individual taste and food habits are to be 
considered, but, in general, it is true that the relish with which other 
dishes are accepted in place of meat depends upon the ingenuity and 
skill of the cook. It seems a foundation principle that as meat is 
a savory dish, any acceptable substitute for it must also be savory 
or must be made so by suitable seasoning and proper cooking. 

FISH. 

Fish is used in place of meat to a greater or less extent in most 
households. In earlier times it was the conunon article of flesh food, 
and meat was the exception in many coast regions, as indeed is still 
the case in communities or regimis where fishing is the principal 
industry. In Japan fish has been eaten almost to the exclusion of 
meat, for the reason that it has been readily obtainable in large areas, 
and the reverse has been the case with meat in a land with little game 
and few domestic animals available for food purposes. 

Many experiments having to do with the nutritive value and the 
digestibility of fish have been reported and much has been written 
regarding its nutritive value. Such data have been summarized in 
a prOTions publication of the Department.’ 


> U. 8. Dept AfT., Farmer*' Bn!. $9, Flail m Food. 
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Meat and fish are both flesh foods and are so similar in chemical 
composition and in methods of preparation that there is ample reason 
for the general feeling that they serve the same purpose in the diet 
and may replace one another at the convenience of the housekeeper 
and the preference of the family. The ways of preparing fish are so 
well known that they do not need mention in detail, but it is perhaps 
worth while to direct attention particularly to the food value and 
palatability of salt and smoked fishes as reasonably inexpensive 
articles of diet. Owing to their marked flavor, it is possible to make 
many palatable dishes which contain only small quantities of the fish, 
such as creamed smoked halibut, creamed codfish, or chowder made 
with salt fish. As flour or other cereal, milk, and the other materials 
used with the fish are usually cheaper than fish or meat, such a dish 
is manifestly much less expensive than a roast, and when rightly 
made is certainly palatable. If the simple creamed-fish dishes are 
not considered suitable for dinner, they may be made more elaborate 
by combining the fish with cream sauce, covering with crumbs, and 
baking, and there are, of course, many other dishes which can be made 
of salt fish. Creamed fish is often served with baked or boiled pota- 
toes in place of meat. The savoriness of the salt or smoked fish makes 
it a favorite dish with many people, but its high nutritive value seems 
hardly to be appreciated. A quart of milk thickened with flour and 
mixed with one-half pound dried fish (codfish or finnan haddie) 
makes a compound which contains more protein than a pound of 
round steak and as much as pounds sirloin steak. The addition of 
hard-boiled egg, which is a common practice, still further increases 
the proteid value. Two eggs would bring the food value up to that 
of about pounds round steak or about pounds sirloin steak. The 
fish dish would serve more persons than the steak and cost less. 

EGGS AND MIRE. 

Eggs and milk are perhaps even more usual meat substitutes than 
fish, and every housewife knows how to prepare and use them in a 
great variety of dishes. If she is looking for a substitute for a meat 
dish she would perhaps more naturally think of eggs than of milk, 
partly because they are solid when cooked (and it is very common to 
regard a liquid as a beyerage rather than a food), and partly because 
the cooked eggs, especially fried eggs, omelette, and other similar 
dishes, have a distinctive and pleasant flavor, owing in considerable 
part to the browned' fat in which they are cooked. It is difficult to 
suggest more rational dishes than old-fashioned bread and milk, the 
mush and milk of the early American settlers, and the oatmeal and 
milk of the Scotch. In recent times the many specially prepared 
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breakfast cereals designed to be eaten with milk have to a large ex- 
tent taken the place of the old-fashioned dishes and have approxi- 
mately the same nutritive value. Such combinations are rational 
because the cereal, which supplies a fair amount of protein, is also 
specially rich in starch and supplies the fuel elements which milk 
lacks to make it a perfect food. For young children, eggs, bread, and 
other cereal foods and milk are generally regarded as staple foods, 
and most persons agree that they are better suited to the child than 
are heavy meat dishes. 

Though fluid outside the body, milk becomes solid, i. e., coagu- 
lated or curdled, almost as soon as it enters the stomach. Its water 
content is high, unadulterated whole milk containing about 87 per 
cent of this constituent and 13 per cent solids, of which about one- 
fourth is proteid compounds (casein being the most abundant), 
one-third fats (butter fat), and the remainder carbohydrates and a 
small amount of mineral matter. The value of milk as food is not 
generally realized, for very many persons think of it, for adults at 
least, as a beverage rather than as a food, and do not realize that a 
glass of milk adds as much nutritive material to a meal as one- fourth 
of a loaf of bread or a slice of cooked beef. On the whole, milk is to 
be r^rded as a reasonably nutritious animal food, and, further- 
more, it is very thoroughly assimilated, as has been shown by many 
experiments. 

Milk can be used in the preparation of a great variety of dishes 
which are palatable, wholesome, and generally relished, and while the 
milk and foods containing milk do not bear any great resemblance in 
appearance and flavor to meat, yet on the basis of composition and 
, digestibility they may be used as reasonable substitutes for it. The 
importance of skim milk, which is whole milk minus part of its fat, 
should not be overlooked, for it may bg used in place of whole milk 
in the preparation of a great many dishes. Since it costs only about 
one-half as much as whole milk, it furnishes protein much more 
cheaply than beef. The fat which skim milk lacks may be readily 
supplied if needed by using butter or less expensive fats. 

Eggs resemble in composition such animal foods as meat, milk, 
and cheese. They are less concentrated, that is, they contain more 
water than cheese, but are more concentrated than oysters and milk. 
The average egg, which weighs about 2 ounces, supplies a little over 
0.2 ounce protein and yields about 80 calories of energy, or much 
the same quantity as a g^ll of milk or 1 ounce of sirloin steak. With 
respect to their water content, they do not differ very greatly from 
the average value for lean meat. Egg yolk and white differ greatly 
in c<»uposition, the white containing somewhat lees protein and about 
twice as much water as the yolk, and practically no fat and only a 
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very little ash. On the other hand, the yolk contains considerable fat 
and ash and is a richer food than the white. 

The digestibility of eggs has often been a matter of study and it 
has been found that in this respect they compare favorably with other 
common foods, being as thoroughly digested as meat. 

That eggs at a given price per dozen are cheaper than meat at an 
equal price per pound is very frequently true, since a smaller quantity 
will often serve a given number of people. It is well known that 
eggs require less time for cooking than most common foods, and 
would therefore also require less fuel. There are undoubtedly many 
cases in which a small saving of gas or other fuel in the preparation 
of a dish is important and there are many more cases in which a 
^ving of time is a great convenience. 

When eggs or milk are used with a view to lessening the amount of 
meat eaten, dishes should be selected which are relished by the family, 
particularly when substituted for meat as the principal dish at a 
meal. It should also be remembered that an abundance of milk, eggs, 
or both, in desserts or in other dishes, means that the amount of meat 
served can be correspondingly diminished without changing the kind 
and amount of nutrients served in the meal.* 


DRIED BEANS AND OTHER LEOUMB8. 


It is very commonly said that dried legumes are rational meat sub- 
stitutes, and indeed the dried legume is very rich in protein and 
energy constituents. It is interesting to remember that, in prepara- 
tion for the table by the usual methods, the cooked legume becomes 
much less concentrated, owing to the water which has been added in 
cookery, while, on the other hand, cooked meats are usually more 
concentrated than raw, since water has been removed by heat, as in 
roasting or broiling. Dried peas and lentils are used in the United 
States and the peanut is also an important legume, but the principal 
legumes undoubtedly are beans and cowpeas, the former a staple 
legume of the Northern States as well as other regions and the latter 
a common food in the South, Both are wholesome, valuable, and 
nutritious foods, and may be prepared in many ways as the principal 
dish and served in place of meat. Such legumes are lacking in fat, 
so it is rational as well as natural to add the salt pork to the baked 
beans and bacon to the cowpeas. In using pork and beans or cowpeas 
and bacon in place of meat, it may be estimated that a pint of the 
dried lugumes and a half pound of the pork has as much protein as 
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over a pound and a half of uncooked meat of average composUion. 
This dish being rich in starch as well as in fat and proteins may serve 
as a substitute for potato and meat. Many of the uses of legumes 
have been referred to in a previous publication of the Department of 
Agriculture.' 

In Eastern countries, where conditions differ from these in Europe 
and America, the lack of abundant supply of food animals has been 
responsible for the production of a series of food products made from 
legumes, chiefly the soy bean. By ingenious processes the nitrogenous 
material and more or less of the fat which the beans contain are sepa- 
rated and made into a number of special articles of diet, for instance, 
bean cheese or bean curd, a white material not unlike cottage cheese 
in appearance, and soy, a thick brown sauce which is the common 
flavoring material as well as condiment of millions of people who 
thus supply nitrogenous material and flavor to a diet of vegetables, 
rice, and other similar foods. 

The use of bean protein separated from the cell walls and other 
fibrous material of the bean seems to be a very rational way of using 
legumes' as the chief source of protein in the diet. At least this would 
appear to be the case from the data available regarding the use by 
Chinese, Japanese, and other oriental people of a diet in which spe- 
cially prepared bean proteid products are very abundant in compari- 
son with what has been observed in Bengal regarding a diet of cereals 
and pulse (legumes of different sorts) which are parched or pounded 
and cooked in various ways which do not involve the special separa- 
tion of the protein from the other constituents. 

Numerous experiments have shown that beans and other legumes 
when well cooked by such methods as are common in American homes, 
and when eaten in reasonable quantities, are well assimilated. 

NUTS AND NUT PEODUCTS. 

Nuts in general have a fairly low-water content and so supply a 
relatively high amount of nutritive material in proportion to their 
bulk. With the exception of the chestnut, which is rich in starch, 
the ordinary nuts are characterized by a high percentage of protein 
and fat. It is this which on theoretical grounds makes them so 
often discussed as meat substitutes. 

Formerly nuts were eaten chiefly at dessert and at odd times. 
There has, however, been a growing tendency of late to use them in 
many different ways as staple articles of diet. Many families relish 
nut roasts and other nut dishes which can be served in place of meat, 
while sandwiches made with nut meats or peanut butter are very 
familiar, whereas only a few years ago such dishes were sddom, U 
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ever, seen. An idea of the increased use of nuts may be gathered 
from their growing importance as CMnmercial commodities. 

Experiments which have to do with the food value of nuts have 
been reported and questions concerning their use in the diet have 
been considered in earlier publications of the Department.* 

. GOMHEBGIAl. MEAT SUBSTITUTES. 

There are on the market numbers of proprietary or patent foods 
recommended by their makers as meat substitutes. For some it is 
claimed that they are made from nuts, and judging from their flavor 
and other characteristics they may he prepared from the peanut or 
other nuts, in part at least. It has been suggested that some of these 
special foods contain wheat gluten. Undoubtedly considerable 
quantities of these foods are used by those who follow some one of 
the vegetarian systems of diet, but they are not used in any general 
way as substitutes for meat in the average home. As regards com- 
position, some of these special foods supply reasonable proportions 
of protein and fat. In many cases their flavor is not very distinctive, 
but the matter of flavor is of course more or less a question of added 
seasoning, and skillful cooking would insure more palatable dishes 
than those which are sometimes served. 

MUSHBOOMS AND OTHEB EDIBLE FUNGI. 

Mushrooms are often spoken of by popular writers as very rich 
in nitrogenous material and so natural substitutes for meat, but such 
statements are not justified by studies of their composition. Mush- 
rooms and other edible fungi, like more common succulent vegetable 
foods, contain a very high average of water — over 90 per cent on 
an average. The 10 per cent or so of nutritive material they contain 
is largely carbohydrates, though a little nitrogenous material is also 
present. Fat is almost utterly lacking. So it is obvious that the 
mushroom more nearly resembles in composition such a vegetable 
as carrot or turnip than it does meat. Mushrooms and some other 
edible fungi have flavor which to many palates suggests meat, oys- 
ters, or some other animal food. From the standpoint of flavor and 
palatability they are worth including in the diet, if they are relished, 
and alone or combined with other materials they can be served in 
dishes which suggest meat dishes in flavor and which satisfy the 
palate, while the nutritive value of the meal or the day’s ration can 
be made up to the desired standard by the other dishes served at the 
flteal with the miishrooms. 
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CHEESE. 

■ A food suitable to serve as a substitute for meat because of its 
composition and also because of its savoriness is cheese. It is prob- 
able that this food would have been used much more extensively if it 
had not been for the impression which prevailed in the past that it 
was indigestible and likely to induce intestinal disturbances. This 
theory has not been substantiated by the extensive experimental work 
done by the Department of Agriculture. On the other hand, the 
possibility of the use of cheese in quantity, in the diet, and its whole- 
someness when thus used, have been demonstrated. 

Cheeses are. of two general classes — those which are of mild flavor 
and those which are seasoned or ripened in such a way that they 
are highly flavored. The latter, like almost all highly flavored foods, 
are commonly used to season dishes made of ingredients without 
much distinctive flavor, or else are used in small quantities at a time 
to give palatability to a dish or a meal. The mild-flavored cheeses 
are the ones which are usually selected for eating in quantity and are 
the ones which may be most appropriately selected when cheese is 
considered as a substitute for meat with respect to quantity as well 
as the kind of nutritive material which it provides. The common 
mild-flavored cheeses in the United States are the ordinary factory 
or cream cheese (which is practically the same thing as English 
Cheddar cheese), cottage cheese, or sour skim-milk cheese and the 
commercial cheeses which are similar to it, the Swiss Gruyfere, or, as 
it is commonly called, Swiss cheese, whether imported from Europe 
or of American make, and such foreign cheeses as Edam. 

As regards the nutritive value of cheese and the problem of its use 
in quantity, the extended experiments on the digestibility of cheese 
carried on as a part of the nutrition work of the Department of Agri- 
culture have shown that when eaten in quantity as an integral part 
of the diet and as a chief source of protein and energy in the daily 
food, it was very thoroughly assimilated. The experiments indicate 
that on an average over 95 per cent of the fat and over 95 per cent 
of the protein of the cheese are digested, and over 90 per cent of the 
energy is available for the body. These figures are practically the 
same as those obtained with meat and show that both foods are very 
thoroughly assimilated. 

The experiments were made with young men in good health and 
the diet was made up of cheese of different sorts, but particularly 
of American factory or cream cheese cured for different lengths of 
-time, eaten with bread and fruit. The amounts of cheese vari^ from 
about one-third to nearly one-half pound per person per day. It is 
interesting to note that &ough the experiments as a whole were long 
continued, tiie subjects did not tire of the diet and in no case was con- 
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stipation, indigestion, or other symptom of physiological disturbance 
noted. 

That cheese may serve as the principal source of protein and fuel 
in the diet for a long period of time and prove satisfactory is also 
indicated by other data recorded in connection with the Department 
of Agriculture nutrition investigations. For the sake of such con- 
siderations as ease of preparation and relative economy, a young man 
lived for over two years on a diet of cheese, bread, and fruit such 
as pears and apples. He did not make a practice of regulating the 
quantities which he ate, but governed his diet by his appetite. The 
cheese used was the cream cheese or factory cheese, which is com- 
monly found in the Washington market, and the bread selected was 
the usually so-called whole-wheat bread made by local bakers. For 
the sake of securing accurate data weighings were made for a short 
time of the quantities eaten, which averaged 9.27 ounces of cheese, 
2 pounds 2 ounces of fruit (pears), and 1 pound 1 ounce of baker’s 
whole-wheat bread per day. 

On the basis of average values for composition- it was calculated 
that this diet supplied 0.25 pound (113 grams) protein, 0.22 pound 
(100 grams) fat, and 0.33 pound (376 grams) carbohydrates per 
day, the energy value being 2,890 calories, quantities which are in 
fair accord with the dietary standards suggested by the Department 
of Agriculture. As previously noted, the diet' was voluntarily se- 
lected and the quantities eaten were governed by appetite. The 
young man had a fair amount of muscular work, was apparently in 
good health, and did not tire of his diet. 

The idea has been advanced that the infiltration of casein with the 
fat which it contains renders cheese difficult of digestion, at least in 
the stomach, since the fat hinders the access of the gastric juices to 
the casein. Presumably, the larger the portions of cheese swallowed 
the more pronounced this would be. Such reasoning offers a prob- 
able ground for the belief that cheese should be thoroughly chewed 
before it is swallowed. To insure fine division, it has been suggested 
that it is desirable to grate cheese. Perhaps such suggestions may be 
appropriate for some sorts of cheese, but the fact that no physiologi- 
cal disturbances were noted in the Department of Agriculture ex- 
periments, when American full-cream cheese and some other sorts 
were eaten like any other food without such special precautions, 
would indicate at least that ordinary cream cheese oh factory cheese 
is not particularly difficult of digestion in the stomach. As Hutchi- 
son ‘ points out, a possible reason for the disagreeable effects, such as 
a buraing sensation and other symptoms of indigestion, which certain 
kinds of cheese sometimes produce in the stomach, is that in the 
ripening process of cheese small quantities of free fatty acids are 
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produced and such acids are irritating. General experience seems to 
bear out these statements, which would of course be more applicable 
to strong cheeses used as condiments than to mild cheeses used as a 
staple article of diet Figures are sometimes quoted regarding the 
rapidity of the digestion of cheese, but, as is usually the case, these 
of course refer simply to the time that the cheese remains in the 
stwnach. For persons in health, apparently it is not a matter of 
much importance whether the food remains a little longer or a little 
shorter time in the stomach. Whether or not some kinds of cheese 
occasionally cause some distress while in the stomach, there seems no 
indication that cheese is responsible for digestive disturbances in the 
intestine where t{ie fat and any portions of the casein which have 
escaped digestion in the stomach are almost completely absorbed. 

Interesting data have also been reported regarding the digestibility 
and food value of cottage cheese. In experiments carried on at the 
Minnesota Experiment Station cottage cheese furnished from about 
one-half to two-thirds of the total protein and not far from one- 
fourth of the total energy of a simple mixed ration. Ninety-five per 
cent of the protein in the diet was digested and 90 per cent of the 
energy was available. This of course means that the cottage cheese, 
which made up so large a part of the diet, was well digested. From 
the ex^rimental data the conclusion was reached that cottage cheese 
made with skim milk and enriched with cream “ is a cheap, digestible, 
and nutritious food, and when the materials for its preparation are 
produced on the farm it is one of the most economical foods that 
can be used. At 2 cents per quart for skim milk and 35 cents per 
quart for cream, cottage cheese compares favorably with meats at 
11 cents per pound.” 

To eat cheese with bread or with other foods is of course the most 
simple way of using it as a meat substitute and forms a common 
meal with many laboring men in Europe where mild-flavored cheeses 
are abundant. In earlier times in the United States cheese with 
crackers, purchased at the grocery store, was a common lunch for 
the fanner who came to town with a load of produce and was a 
wholesome and rational meal, which was commonly made more 
palatable by the handful of rasins eaten with it. 

Most of us are accustomed to hot meat dishes and so would 
natnraUy prefer as a meat substitute some hot dish to such simple 
combinations as bread and cheese, and owing both to its consistency 
and flavor cheese is particularly well adapted to the preparation of 
such dishes. 

An extended study of the subject made by Miss Caroline L. Hunt, 
as a the nutrition work of the Office of Experiment Stations, 

has imI^I dear that the fundamental methods of cooking cheese 
are a^0pf not very numerous and that the large number of dishes 
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which are kjiown to the housekeeper fall into a comparatively small 
number of groups. These groups include the dishes of a sauce or cus- 
tardlike consistency in which cheese is combined with such materials 
as milk and eggs and with flour or other thickening material; cheese 
fondue^ croquettes, and other similar dishes in which cheese is com- 
bined with a fairly large proportion of flour or some other starchy 
food like rice;, vegetable dishes such as potatoes or cauliflower, “ au 
gratin,” the cheese being added chiefly for the flavor which it sup- 
plies, though of course it adds fat and protein even if the cook does 
not realize it ; cheese pastry, such as cheese straws and cheese patties, 
in which the cheese is combined with the dough or similar ma- 
terial ; and toasted cheese, melted cheese, cheese omelet, and similar 
dishes. Mention should also be made of the cheese cakes so common 
in England as desserts, in which cheese or curd is combined with 
various ingredients as a custardlike filling for tarts or pies. 

In the course of the study of cheese dishes made by Miss Hunt in 
the Office of Experiment Stations and referred to above, an attempt 
was made to standardize and to reduce the cost and also the fat 
content of cheese fondue, whose ingredients are usually milk, bread 
crumbs, cheese, butter, and eggs, by substituting skim milk for whole 
milk and omitting the butter. In this way a recipe was reached 
for a dish which contained almost exactly the same amount of 
protein and also had almost exactly the same fuel value as a pound 
of meat and a pound of potatoes. The ingredients for this dish were 
1 cup of skim milk, IJ cups of bread crumbs, cups or C ounces of 
grated cheese, and 4 eggs. Estimating the cost of a quart of skim 
milk as 3 cents, and supposing bread is 5 cents a loaf, cheese 25 cents 
a pound, and eggs 25 cents a dozen, the cost of this dish would be 18 
cents, and would serve six people. When beef is 20 cents' a pound 
and potatoes a dollar a bushel (i. e., 2 cents a pound) , a meal or course 
composed of a pound of each of them would cost 22 cents, and would 
serve fewer people than the cheese dish. 

In connection with the nutrition investigations of the Office of 
Experiment Stations, experiments have also been made by Miss Hunt 
on combinations of legumes and cheese which are promising as meat 
substitutes both from the standpoint of nutritive value and of palata- 
bility. Such a dish may be made, for instance, by combining grated 
cheese, bread crumbs, and finely mashed, cooked, red kidney beans 
in about the proportion of two parts each of cheese and of bread 
crumbs to four of beane. The mixture should be seasoned with salt 
and pepper and finely chopped onion or any other seasoning which 
is preferred, and formed into a roll and baked, with frequent basting. 
When thus prepared and served with tomato sauce or some other 
well-seasoned sauce, it is very similar in flavor to a meat loaf and 
1— 707OT*— XBK 1910 ^24 



370 TSABBOOE OF TEE DEPABTHBNT OF AOBICULIXTBE. 

closely approximates it in chemical composition. If preferred, the 
mixture may be baked as a flat cake, which of course results in a 
large proportion of brown crust. 

In a similar way a loaf may be made of white beans cooked and 
mashed, bread crumbs, and cottage cheese, such a dish being particu- 
larly palatable when seasoned with a little finely chopped parsley, 
celery, and chives or onion. If the above roll is made with one can 
(20 ounces net) of red kidney beans, 1 cup or 4 ounces of grated 
dieese, 1 cup or 2^ ounces of bread crumbs, and 1 tablespoonful of 
butter, its composition and also its fuel value are almost identical with 
these factors for a pound of round of beef with a pound of potatoes, 
and the cheese dish would also serve a greater number. 

CONCLUSIONS. 

The housewife who wishes to substitute with greater or less fre- 
quency some other food for the meat dishes ordinarily served has a 
number of food materials at her disposal which will answer the pur- 
pose. The most common are undoubtedly fish, milk, dried beans, and 
other similar legumes, and cheese. Most persons relish meat, and it is 
doubtless true that the palatability of the diet for the majority is 
quite largely determined by the meat dishes. It is therefore desirable 
in substituting other foods for meat to take especial pains to serve 
palatable dishes which are relished by the members of the family, as 
well as materials similar to meat in composition and digestibility. 

The ways of serving fish are in general the same as those for meat. 
There are numerous palatable dishes in which eggs or milk are used 
which are well fitted to supply protein and energy in palatable form. 
The high nutritive value of beans, cowpeas, and other dried legumes 
makes this class of foods especially useful as substitutes for meat of 
vegetable origin. It is usually the custom to add considerable fat in 
cooking legumes. 

The results of extended experiments made in connection with the 
nutrition work of the Department of Agriculture have shown that 
cheese, particularly mild-flavored sorts, can be eaten in quantity for 
long periods of time without physical disturbance, and that cheese is 
very thoroughly assimilated. Owing to the large amount of protein 
and fat which it contains, cheese is well suited to serve as a substi- 
tute for meat. Many palatable dishes can be prepared in which cheese 
is the principal ingredient, and it can also be need in a variety of ways 
to season di^es made from materials lacking distinctive flavor. 



THE VALUE OP THE SHELLFISH ODU8TKY AND THE 

PROTECTION OP OYSTERS FROM SEWAGE CONTAMI- 
NATION. 

By Gkobge W. Stiles, Jk., 

Bacteriological Chemist, Bureau of Chemistry. 

STATISTICS SHOWING EXTENT OP THE INDUSTRY. 

The shellfish industry of the United States covers vast areas of 
submerged lands along the Atlantic and Pacific coasts. These tracts 
vary in width from 1 to 5 miles or more, according to the contour, 
comprising numerous indentations of the shore line. In the Chesa- 
peake Bay and its tributaries alone there are said to be more than 

175.000 acres well adapted to the growing of oysters. 

It is estimated that approximately 25,000,000 bushels of oysters, 
valued at nearly $20,000,000, were marketed in this country during 
the year 1902, and these figures may be underestimated. According 
to the statistics of the New York State Forest, Fish, and Game Com- 
mission, there are more than 6,000,000 bushels of oysters marketed 
annually in New York City alone, valued at $7,000,000, and about 

45.000 bushels of clams, worth nearly $90,000. The value of the 
escallop crop of New York for 1904 is estimated at the round sum of 
$ 200 , 000 . 

According to the report of the Rhode Island State Commis- 
sioners of Fisheries for 1910, $111,883 was due that State on Jan- 
uary 1, 1910, for rental on 16,814 acres of shellfish grounds. The 
report of the Virginia Commission of Fisheries for the year ending 
October 1, 1909, shows that there were paid to the auditor of public 
accounts $76,69^76 from the fish and oyster revenues for the year 
ending September 30, 1909. The State of Virginia is said to possess 
approximately 400,000 acres of oyster grounds suitable for planting 
purposes; only about 75,000 acres, however, are considered as very 
desirable for this purpose. 

Recent statistics show that the annual oyster crop of New Jersey 
is valued at $2,250,000, representing about 3,600,000 bushels. The 
clam output amounts annually to 625,000 bushels, valued at $608,000, 
or about 23 per cent of the total production of the United States. 
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Value of oyeter induitry in largest oyster^producing States} 


state. 


Rhode Island. 
Connecticiit. . 


New York. 

New Jersey 
Ifaryland.. 
Virginia.... 
Uississfppi . 
LooisiaQa.. 
Texas 



Klsd. 

Amount. 



Rtuliels. 

916,088 

2,551,726 

1906 

jSeed oysters 


1,135,699 

3,847,702 

1904 

fprivate areas... 


20,806 

2,135,127 

4,429,650 

7,612,269 

2,406,132 

1,198,413 

343,113 



1904 


1904 


1902 


1902 


19(B 




Value. 


DoOan. 

929,963 

1,603,615 

1,206,217 

6,230,568 

1,601,953 

2,417,674 

3,460,676 

426,223 

403,227 

100,350 


> Statistics of the Fisheries of the New England States for 1006. U. 8. Department of 
Commerce and Labor, Bureau of Fisheries Document No. 620, p. 82, _ 

Statistics of the Fisheries of the Middle Atlantic States for 1004, U. 8. Department of 
Commerce and Labor, Boreau of Fisheries Document No. 609. 

Statistics of the Fisheries of the Gnlf States for 1902. Extract from U. 8. Commi8>- 
sioner of Fish and Fisheries Report, 1903, pp. 411-481. 


The extent of the industry is further revealed by the large number 
of men and women employed in the various phases of this business, 
the hundreds of boats and vessels used, and the cost of appliances and 
equipment necessary to carry on this kind of work. 

THE OTSTEB-CANNINO INDU8TBT. 

The industry of canning oysters was inaugurated in this country 
about 1822 near Baltimore, Md., which was selected because of its 
close proximity and easy access to the extensive oyster beds of Chess, 
peake Bay. For many years more oysters were canned at Baltimore 
than elsewhere, but according to recent statistics some of the Southern 
States, notably Mississippi, lead in this industry. In early times 
some difficulty was experienced in opening oysters by hand for can- 
ning purposes. However, this was later overcome by steaming the 
unshucked oysters from 10 to 15 minutes in boxes, which process 
greatly facilitates the removal of the oyster meat from the ^ell by 
means of a knife. The shucked oysters are then washed and packed 
in cans, weighed, passed through an exhaust chamber, sent to the 
capping machine, vented, and returned to the processing kettle, 
where they are sufficiently heated to destroy any organinns contained 
within the cans. Subsequent to this processing they are cooled, 
labeled, and packed for shipment. (PI. XXIV, fig. 1.) 
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The following table shows the extent of the oyster-canning in- 
dustry : 

Canning and preferring ogfiert in the United Statef. 


Number at establishments 69 

Capital *2,599,563 

Salaried officials, clerks, etc., number 186 

Salaries $120, 867 

Wage-earners, average number 3, 291 

Total wages $547, 909 

Men 16 years and over , 906 

Wages $282,857 

Women 16 years nnd over 1, 632 

Wages $195, 514 

Children under 16 years 753 

Wages— ■_ $69,638 

Miscellaneous expenses $232, 594 

Cost of material used $2, 590, 872 

Value of products. $3,986,329 

Value of canned or preserved oysters exported, 1905 $633, 430 


The term “ cove oyster ” was originally applied to oysters gathered 
from coves on the west side of the Chesapeake Bay and which were 
famous for their size and quality. This meaning, however, has been 
lost and the term is now used to describe the ordinary canned oyster 
largely sold to “ landlubbers ” far distant from the place of packing. 

The following table shows the principal States engaged in the 
oyster-canning industry: 


Qvantity and value of canned ogstere, by States (canning season of iSOi). 


Btete. 

Num1)«p of 
cases. 

Value. 


457,339 

192,133 

148,452 

138,878 

99,881 

73,640 

52,629 

37,532 

33,271 

i 

$1,340,942 

529,511 

507,373 

548,646 

256,750 

222,617 

144,273 

125,600 

123,700 










1,233,755 

1 

3,799,412 



GKOWINO THE OTSTEB. 

The term “ oyster farm ” would undoubtedly sound strange to the 
individual residing far from the coast; however, many entire fam- 
ilies are devoting their lives to the work, and, in fact, have been 
in this business for several generations and are trained in no other 
trade. The area of these tracts of land varies in size as many of 
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(3»e New England farms, and they are cared for and watched over 
with as much zeal and consideration. In recent years the industry 
has developed largely from the artificial beds rather than from the 
natural ones, and this is especially true of the northern oysters. The 
farms may be either leased or purchased at so much per acre from 
the State, and they are platted and staked out so that each tenant 
knows the boundaries and extent of his farm as does any dry-land 
agriculturist. The depth of water covering these tracts of land 
varies greatly. During low tide some areas become entirely bare, 
leaving the oyster exposed (see PI. XXIV, fig. 2) , while in other 
regions the water may range from 10 to 50 feet, or be still deeper in 
certain localities. The deep-water oysters are usually gathered by 
means of dredges operated by wind or steam power, while either the 
dredge or tongs may be used where the water is more shallow. 

SEED OTSTEBS. 

Like other mollusks, the oyster reproduces by eggs. Each spat 
oyster is said to produce more than 1,000,000 ova in a single season. 

For a brief period after hatching, the free-swimming larvse are 
carried about in the water by tides and currents for long di.stances 
from their native haunts.' Many never mature, as they are destroyed 
by cold and by living enemies. When about 2 weeks old the young 
“spat” have secreted shells of sufficient weight to cause them to 
gravitate to the bottom of the beds, where they “ set ” on any object 
with which they come in contact. The young set at this stage closely 
resembles the San Jose scale in size and appearance. At the end of 
one season the individual oyster has grown to the size of a man’s 
thumb nail (see PI. XXV). 

TRANSPLANTING OYSTERS. 

Thousands of bushels of seed oysters are sold annually for trans- 
planting purposes. They are taken from localities less favorable 
for their development and placed in waters where the conditions are 
suitable for rapid growth to maturity. The appearance, size of the 
sheD, and flavor of the growing oyster are modified according to 
environment. 

Many small oysters are shipped to the Pacific coast and trans- 
planted. In that section the industry is rapidly increasing, but the 
conditions are unfavorable for spawning and the proper development 
of the native oyster. 

From 46,000 to 60JXX1 seed oysters are required to fill an ordinary 
flour barreL An average carload contains from 150 to 180 barreb 
of seed oysten, which amount is sown over an ares of about 6 acres. 
Within two or three years the seed oysters thus transplanted have 
growi^ a mlBcient-aize for market purposes. The average oyster 



Yearbook U. S. Dept, of Agiiculture, 1910. 


Plate XXIV. 



Fia. 1.-An Interior View of an Oyster Canning Establishment. 



Fig. 2.-RAKINQ Oysters Durino Low Tide, when Shells are Partially Exposed. 







Yearbook U. S. Dept, nf Agiicultuie, 1910. 


Plate XXV. 
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when consumed is from 3 to 5 years old. Oysters taken from 
colder regions and placed in warmer waters, where the food supply 
is plentiful, develop very rapidly. 

The food of the oyster consists largely of diatoms and other 
minute organisms such as desmids and infusoria; pollen of plants 
may also have some food value. 

It is estimated that about 40 per cent of the oysters in the United 
States are obtained from natural beds, and the remainder are trans- 
planted where the oyster does not breed or grow to advantage. The 
sowing is done principally during the spring months. 

The United States Bureau of Fisheries is actively engaged in 
studying the localities best adapted for oyster culture. This infor- 
mation is acquired by numerous investigations to determine the food 
value of different waters, the specific gravity, the character of the 
floor of the sea, temperature conditions, freshness of the water, etc. 
Many native beds are rapidly becoming exhausted and the artificial 
ones must soon replace them in order to furnish an adequate supply 
to meet the increased demand. 

ENEMIES OF THE OYSTER INDUSTRY. 

ItATUBAL ENEMIES. 

Considered from the oysterman’s standpoint, the recognized nat- 
ural enemies of the shellfish industry are the starfish, periwinkle, 
borer, conch, and drumfish. Mussels are sometimes also considered an 
enemy, since they may be attached to the growing oyster shell in large 
numbers, depriving the oyster of the sustenance which otherwise 
would be gained. Mussels also inhibit the growth of oysters by 
crowding, which interferes with their unrestricted development. 

Young oysters may be destroyed by “sanding” or smothering 
from severe storms, or they may be killed by freezing in shoal water 
where the winters are long and rigorous. In such localities the oys- 
ters are removed to deeper water before the advent of cold weather. 

Starfish are generally caught by dredging over the beds with spe- 
cially constructed mops in which large numbers may become entangled 
and removed from the water without difSculty. Starfish feed on the 
young growing oysters by surrounding them with their rays or arms 
and sucking their body juices. Wire fences or other devices are some- 
times resorted to in different localities to protect the beds from drum- 
fish and other enemies. 

SEWAOE. 

From a public-health point of view the most serious menace to the 
shellfish industry to-day is the promiscuous dischargmg of sewage' 
into natural bodies of water. Years ago, when present-day cities were 
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villages, there was no apprehension regarding the possibility of dan- 
ger from the wastes of man. A new condition of affairs now con- 
fronts the industry. The proper care and disposal of sewage is fast 
being recognized as essential to the preservation of the shellfish indus- 
tries by those who have seriously considered the problem. 

Unless heroic measures are at once adopted, the problem will con- 
tinue to grow in magnitude and in the same relative proportion as the 
increase of population of those cities discharging their wastes into 
waters coming in contact, directly or indirectly, with shellfish 
grounds. 

From a sanitary point of view, shellfish reflect the character of 
the water in which they are grown. If the water is free from objec- 
tionable evidence of pollution, the shellfish will likewise show a 
corresponding degree of purity. The converse is true when water 
bathing shellfish grounds is contaminated with sewage. Invariably 
serious evidence of pollution is found in the case of oysters taken 
from grounds known to receive the wastes of man’s activities. 

, EVIDENCES OF POIiOTION. 

During the last three oyster seasons there have been examined in 
the bacteriological laboratory of the Bureau of Chemistry more than 
1,000 samples of oysters, clams, and water taken from representative 
shellfish layings along the Atlantic and Gulf coasts. The following 
tabulated data illustrate how the results obtained indicate the purity 
or pollution of the samples and show the confirmation of the bacterio- 
logical findings by the sanitary inspection : 


Bacteriological findings on shellfish, showing confirmation of resvlts ty 
inspection. 


N amber aod 
kiod oi sampte. 

Omnisms per 
cable oentimeter 
(plain ttar, for 

1 three days). 

Gas-ftmning organisms la OX I 

bUe! 1 

Besolto of bacteriological examb 
natlMi and saoltiry iDfpecOfln. 


At 25* C. 

At37*C. 



Oysten: 

No. 1 

3,800 

410 

1 oyster oat ot 6 showed gas in 

lodged to be good; InspecUm 

2, 

10,500 

10,100 

4,400 
1,900 i 

1 c. c. 

attelictOTy. 

Do. 

Z. 

1 oat of 6 Id 1 e. c. and in 0.1 c. o.. 

Do. 

4. 

1,000 

470 1 

6 out dsbowed gas ia 1 c. c. and 

Condemned; Inspection showed 

a. 

75,000 

20,000 

In 0.1 c, e.^ 2 Id 0.01 c. c. 

9 out of 9 la 1 c. c.; 8 In 0.1 c. c.; 

Insanitary oondltions. 

Do. 

«. 

200,000 

40,000 

4 la 0.01 c. e. 

10 out of 10 la 1 c. c.; in 0.1 c. c. 

Do. 

Cknu: 

No. 7. 

12,000 

1,000 

and la 0.01 c. c. 

2 clams oat of 5 showed gas In 1 

Judged to be good; inspection 

8. 

.30,000 

19,000 

c. c.; 1 in 0.1 e. c. 
5odt(rf58howedgMlnlc.c.; 4 

satisfactory. 

Condemned; inspeetion showed 




ln0.1c.e. 

probeWe pollutto. 
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The water bathing the grounds from which samples 1 to 3 were 
taken showed no gas-producing organisms in 1 c. c. or 0.1 c. c. quanti- 
ties, duplicates being planted in ox bile. The results given for the 
condemned samples, especially No. 4, show that it is not always the 
number of bacteria which prove pollution, but rather the presence of 
relatively large numbers of gas-producing organisms of the B. coU 
group which indicate fecal contamination. This sample was taken 
from a river near a large city at a point where untreated sewage was 
discharged. 

Thus it is seen that raw oysters not only reflect the character of the 
water from which they are taken, but their consiunption is attended 
in a measure by the same dangers as drinking the water from the 
locality where they grow. This shows the necessity of keeping the 
water flowing over oyster layings of the same degree of purity as 
that demanded for potable purposes. 

REMEDIES FOR CONTAMINATION. 

There is but one way to correct the evil of contaminated shellfish. 
The shellfish must be either removed from sewage-polluted grounds 
or else the wastes must not be permitted to flow into the waters 
which would in any maimer affect the purity of the water bathing 
these layings. Oysters, however, when grown in polluted waters, 
may be removed and placed in water free from pollution for a sea- 
son, thus giving them ample time to cleanse themselves, which they 
readily do when opportunity is afforded. 

When the shellfish interests are small and the difficulties great in 
properly caring for sewage, the logical action seems to be the re- 
moval of the shellfish. However, there are many other reasons, 
aside from the shellfish interests, why natural bodies of water should 
be protected against sewage pollution. The general health of any 
community is made better by good sanitary environment, and the 
purity of the drinking water of every city is an extremely important 
factor in its future history. Disease may even be contracted by 
bathing in impure water. In some localities the sewage has literally 
killed the fish, where once the streams afforded a plentiful supply. 
From the esthetic standpoint alone, some of our once beautiful bodies 
of water have been ruined for boating and other pleasurable pur- 
poses, all because these places have been used as cesspools and dump- 
ing grounds for all sorts of factory and human waste. 

The shellfish industries of the United States are extremely im- 
portant in furnishing a source of food supply for millions of people, 
and these industries should receive the proper care and protection 
against sewage pollution, so as to place them on a plane above any 
possibility of unwarranted criticism. 
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There are numerous instances on record where infected raw shell- 
fish have been held responsible for the causation of typhoid fever, 
gastro-enteritis, and other intestinal disorders. In most cases the 
difficulty has been traceable to oysters which had been “ floated ” in 
polluted water. This process generally consists of taking the oysters 
while in the shell from their natural beds and placing them in water 
containing a lower salt content than that required for their develop- 
ment to maturity. The oysters are placed on rafts constructed with 
false bottoms, which are usually located near the shucking establish- 
ment. Here they remain for one or two changes of tide, permitting 
the fresher or “ brackish ” water to “ plump ” them, resulting in 
whitening the oyster, increasing its size, and reducing its salt con- 
tent. There is no objection to “ floating” or “ drinking” oysters in 
pure waters having the same salt content as that in which they have 
grown to maturity. 

Although ordinary cooking may reduce the bacterial content of 
oysters, it does not kill all disease-producing organisms. In order 
to have raw oysters free from pollution they must be grown on 
beds or floated in waters not subject to sewage contamination, and 
they must be opened in a sanitary manner, placed in clean con- 
tainers, washed in pure iced water, and kept properly cooled until 
ready for consumption. 



THE MIGRATOE¥ M0TBMENT8 OF BIRDS IN RELATION 
TO THE WEATHER. 


By Wklls W. Cooke, 

Assistant, Bioloffical Survey. 

INTBODUCTTON. 

Accurate knowledge of the periodic movement of birds is essential 
as a basis for intelligent study of their economic relations, and is 
equally necessary for intelligent effort for the protection of migra- 
tory species — two subjects which form important parts of the work 
of the Biological Survey. Ever since its organization the Survey 
has devoted much attention to collecting data on food habits and 
migration, and interest in these investigations is widespread. Thus 
more than 2,000 observers in the United States and Canada have 
contributed notes on bird migration. Some of these notes cover only 
the dates of arrival of a few birds for a single season, others form 
an elaborate resume of both spring and fall migration at a given 
locality for 25 years or more. The whole, aggregating more than 
400,000 records, forms the largest mass of migration data ever 
assembled in this country. 

To ascertain the relation of bird migration to the weather, two 
things are essential: (1) Records for many years of the times of 
arrival of birds, made by a thoroughly reliable and competent ob- 
server constantly in the field; (2) observations taken in a district 
without mountains or valleys, which might interfere with the course 
of migration.' 

MIGRATION WAVES AND TEMPERATOHB WAVES. 

In the middle of May, 1882, the whole city of Washington swarmed 
with large flocks of brilliantly colored birds. Scarlet tanagers, 
orchard orioles, and rose-breasted grosbeaks by the score flitted 
through the Mall and Cashed among the trees of parks where ordi- 
narily a half dozen would be a full season’s quota. Rare species 
were common, and among them were warblers never before seen in 
Washington in spring. Even the Cape May, the mourning, and the 

1 In the flrat part ot this article use has been made of the notes of Dr. J. C. Hvoslefr 
of Daneahoro, Minn., who contributed excellent memoranda for 10 consecutive years. 
His work was supplemented by that of several other observers Immediately south of^ 
Isanesboro. The latter part of the article Is based on the combined records of all our 
ml^tton observers. 
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Nashville warblers, the rarest of the regular migran^ were not un- 
common. What had happened! A “bird wave had met an un- 
favorable “weather wave” and its progress had been toporarily 
arrested. It was the height of the migration season, when untold 



thousands of aerial voyagers were speeding along the mam chain of 
the AQ pghmiaa toward their summer homes. Suddenly they were 
met by a sleet storm of such severity as not wily to bl«k them 
further mmthward progress, but to force them to descend from Uie 
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mountains to the shrubbery of the Coastal Plain in order to obtain 
food. The storm continued to the north of Washington for more 
than a week, while in the South fair weather tempted additional 
thousands to continue their migratory flight until they reached the 
inhospitable zone. The result was a “tidal wave” of birds never 
before or since equaled in the neighborhood of Washington. 

This is a striking illustration of the fact that bird migration occurs 
in what may fitly be called “ waves.” Moreover, the relation of the 
weather to bird waves is that of cause and effect. Disconnected bird 
parties traveling northward are arrested by a cold snap, and suc- 
ceeding swarms are similarly delayed until a great migrant host is 
waiting to continue its progress northward as a pronounced “bird 
wave.” 

It is not to be understood, however, that bird waves and tempera- 
ture waves are always synchronous. Indeed, if a chart showing the 
weather waves at a given place for a series of years is compared with 
a ^milar chart showing the bird waves, the lack of uniformity is 
such as to suggest that there can be no relation between migration 
movements and the weather. Thus one season at Lanesboro, Minn., 
during the first week in May, the temperature was above normal and 
a great bird wave flooded the woods with songsters. The next year 
the same species came five days earlier, apparently because of a warm 
wave that carried the mean temperature far above the average. But 
the following year one of the most pronounced bird waves of the 
season occurred on the last day of April, when, although the tem- 
perature was far below normal, the birds arrived almost a week ahead 
of their usual dates; and notwithstanding the continuance of cold 
weather for the next three weeks, the birds kept coming, two-thirds 
of them earlier than usual. The largest bird wave ever recorded at 
Lanesboro, Minn,, was on May 9, 1891, when after several days of 
cold the temperature rose suddenly some 20“ above normal. Yet in . 
another year the largest number of arrivals was on May 7, the last 
of three days of increasing cold, when the temperature was fully 20° 
below normal. 

Evidently it is impossible to foretell what bird movements will 
accompany any given set of weather conditions. It may seem that a 
certain storm has held- back the travelers, but another year, under 
apparently identical conditions, the birds may continue northward in 
spite of a storm. Birds fail to arrive when circumstances seem pro- 
pitious and again come in mjriads when conditions seem adverse. 

EXPLANATION OP MIGRATION UNDER APPARENTLY UNFAVORABLE 
CONDITIONS. 

The probable explanation of these wide departures from the inti- 
mate connection that has been supposed to exist between bird migra- 
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tion and the weather is found in the fact that migration does not 
pix^ress uniformly, but is a series of advances interspersed with pe- 
riods of rest or inactivity. The average daily advance of migration 
northward in spring in the Mississippi Valley is only 28 miles, or 
scarcely more than a half hour’s flight; but since there are many 
stop-over nights on the migration journey, it follows that on each 
night of flight a correspondingly greater distance must be covered. 
Probably few night migrants make less than lOO miles at a flight, while 
spurts of 200 miles or more must be very common. The records of 
migration near the Mississippi River during one spring indicate that 
the purple martin made nearly the whole trip from southern 
Louisiana to southern Manitoba in 12 nights (120 miles a night), 
although To days were spent between the two places. A study of 
the weather map and of the records of the migration observers makes 
it probable that the fox sparrow, brown creeper, ruby-crowned king- 
let, yellow-bellied woodpecker, field sparrow, and purple martin, 
which were noted at Lanesboro, Minn., the morning of April 1, 1888, 
had traveled the night before from at least as far south as Daven- 
port and probably from Keokuk, Iowa. 

It must frequently happen that migrating birds pass from aus- 
picious into adverse weather or are caught by sudden storms and 
forced to alight. Next day, when they are noted as arrivals, they 
are recorded as having migrated during unfavorable weather, such 
records going to swell the percentage of exceptions to the supposed 
rule that birds prefer good weather for migrating. 

During spring migration it is probable that birds do not start in 
the evening except under favorable conditions, and when these 
conditions hold throughout the night the flight northward is 
greatly prolonged. This probably explains a hitherto unnoted fact 
brought to light by a study of the migration data in the Biological 
Survey. After the northward movement has been checked and then 
resumed, the birds do not stop when they have made up for lost time, 
but keep on until they are in advance of their normal position. Sev- 
eral striking examples of this appear in the Lanesboro notes— in fact, 
examples are numerous enough to warrant the assertion that in every 
great migratory movement there are numerous individual birds which 
are ahead of their normal time. 

MIOBATION AND ’TEUFBKATDRE. 

On the night of March 13-14, 1904, an innumerable host of Lap- 
land longspnrs, migrating northward in southern Minnesota, en- 
countered a heavy fall of soft, damp snow. Weighted by the clinging 
flakes, the birds dropped to earth, and a large proportion perished. 
The death toll on t)» hard, icy surface of two small lakes was 
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estimated at 750,000, while the number of lifeless bodies scattered 
over the 1,500 square miles of territory covered by the disaster was 
beyond computation. Such tragedies are fortunately rare, and yet 
so fickle is the spring weather that early migrants, to be successful, 
require constitutions hardy enough to withstand wide variations in 
temperature. 

There is no definite temperature to which a bird is confined during 
migration. The insistent crescendo call of the ovenbird is associated 
in our minds with the full verdure of May woods, and yet the bird 
has been known to arrive in a snowstorm. While it prefers a tem- 
perature of about 55'^ F., the thermometer at the time of its appear- 
ance in southern Minnesota varies from near freezing to full summer 
warmth. Computations of the temperature at the time of arrival of 
several other common species (so well known and conspicuous that 
they could hardly fail to he seen as soon as they reached the home 
of the observer) show variations of from 14“ to 37°, the average 
variation being 24“. During March, April, and May, in the Missis- 
sippi Valley, the thermometer rises about 1° for each two days, so 
that a difference of 24“ would be equivalent to about 48 days’ 
variation in the time of migration. 

The later migrants are able to adapt themselves to temperatures 
of from 70“ to 40“ F., while the early ones ordinarily experience 
variations of from 46“ to 15°, and are able to endure still greater 
cold. Thus the hoarse caw of the earliest crows is heard in southern 
Minnesota at an average temperature of 12“ below freezing, and the 
birds can survive a sudden drop of as many degrees below zero. 

MIGRATION GOVERNED BY AVERAGE WEATHER. 

Birds do not migrate by chance. The habit of migration has been 
evolved through countless generations, and during this time birds’ 
physical structure and habits have been undergoing a process of 
evolution to adapt them to the climatic conditions of their summer 
homes. In spring and early summer the climatic conditions are de- 
cidedly variable, and yet there must be some period that has on the 
average the best weather conditions for the bird’s arrival. During 
the ages habits of migration have been developed under whose in- 
fluence the bird so performs its migratory movements that on the 
average it arrives at the nesting site at the proper time. 

The word “ average ” needs to be emphasized. It is the average 
weather at a given locality that determines the average time of the 
bird’s arrival, and the average subsequent weather is the governing 
factor in deciding when the nest shall be constructed and the eggs 
laid. In obedience to physiologic promptings, the bird migrates at 
the usual average time and proceeds northward at the usual average 
speed unless prevented by adverse weather. But, unfortunately for 
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birds, these average weather conditions are interspersed with occa- 
sional drops of temperature that reduce insect-eating birds to the 
verge of starvation. The purple martin, being an early migrant, is 
peculiarly liable to such accidents. A storm in late June, 1903, in 
southern New Hampshire swept the air of the bird’s insect prey for 
so long that all the young birds starved in their nesting boxes and a 
large proportion of the old birds perished. Conversely, birds go 
south in fall until they reach a district where usually they can ob- 
tain suflScient food throughout winter. But sometimes they do not 
go far enough to be out of reach of an exceptional blizzard. The 
coast of South Carolina was visited in February, 1899, by a heavy 
snowstorm, with the severest cold known there in two hundred years. 
Thousands of fox sparrows, snowbirds, and woodcock starved, and 
probably nine-tenths of the bluebirds and pine warblers shared their 
miserable fate. 

The soundness in general of the birds’ instincts is vindicated by 
the fact that aU these catastrophes, appalling though they are, do not 
permanently diminish the bird population. Provided bad weather 
has not permanently reduced the food supply, the birds eventually 
regain their former numbers. 

Take the striking case of the bluebird. The winter of 1894-96 
killed off so many of the bluebirds east of the Mississippi River that 
in the spring of 1895 not a bluebird warble was heard in many a 
town where the year before there had been a full chorus. Since then 
their numbers have gradually increased, until now, were it not for 
persecution by the English sparrow, the ever-welcome bluebirds 
would be as numerous as ever. 

BIRDS PREFER MIGRATINQ IN WARM WEATHER. 

It is well known that migration is retarded by severe cold weather 
and is accelerated by unusually warm weather. The 10 years of 
observations at Lanesboro— the most accurate record that has ever 
been made in the United States — show about 50 per cent more arrivals 
during the wanner than during the colder days. The number of 
birds that migrate during periods of low temperature is, however, 
surprisingly large, and it might be objected that many of the birds 
recorded daring cold days really came unnoticed during a previous 
warm spell, but the chances are that the errors of omission would 
count most heavily in the opposite direction, since shivering birds are 
apt to sink into silence and seclusion, while on warm days both melody 
and motion betray their presence. 

A rise in temperature is interpreted by the birds as a agnal for 
migrating. At the end of a cold snap tiiat has halted the advance, 
Ae bai^ do not wait until the mercury rises to n<»nnsl, but start 
no Hjb^ ^an as there is p marked change for the better. Ihs Lanes- 
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boro records show just twice as many instances of arrival during a 
rising as during a falling temperature; and the average temperature 
of the two days before a bird arrives, when calculated for a series of 
years, is always less than the average temperature of the day of 
arrivah 

Every student of bird migration has noticed that in an unusually 
early spring the first migrants arrive ahead of their average dates. 
Thus in Wa^ington during March and April, 1910, almost every 
species anticipated its usual date of arrival. But it is seldom, if ever, 
that such untimeliness continues throughout an entire season, nor is 
any entire season likely to be later than usual. Indeed, seasons are 
such combinations of warm and cold waves that the average date of 
arrival for the whole migration period is remarkably uniform. At 
Lanesboro the average date of arrival for all species is April 25; 
the extremes vary less than four days, and the average variation from 
year to year is only a single day. 

It has already been stated that each species prefers to arrive at its 
breeding grounds when the average temperature is within certain 
definite limits. Thus the Baltimore oriole arrives in southern Minne- 
sota when the thermometer ranges around 55° E., but it does not 
foUow that the oriole will appear in spring as soon as the temperature 
rises to that degree, nor that the bird never arrives before the temper- 
ature reaches that point. One spring at Lanesboro the 10 days from 
April 13 to 23 averaged 10° warmer than the oriole’s preferred tem- 
perature, but no orioles appeared until May. Another year the Bal- 
timore oriole appeared at Lanesboro when for two weeks the ther- 
mometer had not risen above 48° F. The point to be emphasized is 
that a knowledge of weather conditions in any given season is not a 
basis for deducing the time of arrival that season of any particular 
species. 

BIROS CAN NOT FORETELL WEATHER CHANIJES. 

One morning in October the base of the Statue of Liberty in New 
York Harbor was covered with the dead bodies of birds that had 
struck against the light during the previous night. More than 175 
were picked up, and a larger number had fallen into the sea, all 
victims of this one light during a single night. Similar destruction 
occurs during each storm of the migration season. Whirled by the 
tempest until they lose all sense of direction, with the landmarks 
hidden by enveloping clouds, the birds are lured to death by a beacon 
light penetrating the mist. A continuous red light or a flashing 
intermittent light of any color does not attract them, but a steady 
white light is irresistible. 

Nor are man’s beacons the only agents destructive to migrating 
hosts. The night of October 10, 1906, flocks of migrants over Lake 
Huron were caught by a snowstorm and forced into the waves, and 
1—70797*— TBB 1910 ^26 
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according to an observer on the eastern shore 5,000 dead birds to the 
mile were strewn along the sands — only a part of those that perished. 

The frequency of these disasters proves that birds can not foretell 
the weather. No bird starts on a migratory flight during a rain or 
in a dense fog or against a chilling blast, and yet thousands of birds 
each year are found near lighthouses and along the shores of large 
bodies of water under just such weather conditions, showing that 
after starting they met or were overtaken by the storm. The early 
settlers in the Mississippi Valley noticed so often that an exception- 
ally heavy flight of ducks and geese moving straight south at a high 
altitude was soon followed by a severe storm that they came to have 
great faith in the birds as weather prophets and believed that they 
could actually foretell an approaching tempest. It is more probable 
that the birds began to migrate at the first signs of the storm and 
outstripped it in their southward flight. 

BEGINNINGS OP MIGRATION. 

It may be safely stated that the weather in the winter home has 
nothing to do with starting birds on the spring migration, except 
in the case of a few, like ducks and geese, that press northward as 
fast as open water appears. There is no appreciable change in tem- 
perature to warn the hundred or more species of our birds which 
visit South America in winter that it is time to migrate. It must 
be a force from within that makes them spread their wings for the 
long flight The most important duty of the individual bird is the 
perpetuation of the species, and the impulse which annually starts 
the bird north toward its breeding grounds is physiological. 

UNIFORMITT OF ARRIVAL. 

TVere the surface of the earth level and the climate absolutely uni- 
form, birds would arrive at a given place on approximately the same 
day each year, but the records for a series of years at any given 
locality show considerable variation in the dates of arrival. Part 
of this variation is undoubtedly due to errors of observation, for 
series of notes on the same species by different observers in neighbor- 
ing localities often show highly improbable differences in the appar- 
ent regularity of arrival. In the records of the Biological Survey 
the best example of uniformity in arrival is that of the chimney 
swift at New Market, Va., as noted by George M. Neese. The dates 
of each year from 1884 to 1906 are, respectively : April 16, 16, 15, 16, 
16, 11, 9, 15, 21, 14, 16, 14, 12, 7, 16, 14, 16, 12, 11, 9, 12, 12, 10. 
ThiS three da 3 rs, April 14, 15, and 16, include more than half the 
yei|8, the average date is April 13, and the average variaticm from 
this date is only 2.2 days. ITsually, however, the recorded dates of 
arrival of a species vary irregularly from 10 to 14 days', witti an 
avern^ variation of a little more than 8 days. These variations and 
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the date of arrival on its nesting grounds depend on the combination 
of storm and fair weather met during the journey. 

The arrival of a migrating bird in any district south of its final 
goal depends not so much on the local temperature of that district 
as on its geographic relation to the place of nesting. The summer 
warblers, for instance, which nest in Manitoba, doubtless spend the 
winter in South America and probably start north in March, arriv- 
ing in Manitoba the middle of May, where they find an average tem- 
perature of about 48° F. As this is the time they begin summer 
housekeeping, it is evident that these warblers obtain an abundance 
of food at this temperature. Leaving South America with the ther- 
mometer higher than 70° F., throughout the entire trip they are in 
a temperature warmer than is required for their food supply, and 
it is only during severe storms or unusual cold that climatic condi- 
tions delay their northward progress. 

Thus over the whole flight way between the winter and summer 
homes, local weather conditions have little Influence on the average 
time of the bird’s arrival, except when it nears its breeding grounds. 
Then it approaches a critical zone, where its migration is very likely 
to be affected by the weather. The summer warbler usually finds in 
Louisiana a temperature of 70° F., and a drop- of 10° would hardly 
retard its progress; but if, just before it reached Manitoba, the tem- 
perature should fall from 48° F. to 88° F., it would probably fold 
its wings and wait. 

FALL MIGRATION. 

The data available for the study of fall migration are much less 
in quantity, as well as less reliable, than those on spring migration. 
It may be said, however, that almost without exception the beginnings 
of fall migration have no relation whatever to the weather. Most 
species migrate as soon as the young are able to care for themselves; 
others begin molting then and start on their southward trip when 
their new fall suits are ready. Many species begin tp go south in 
July and most of the others early in August, long before the fall 
storms have lessened their food supply, and, indeed, at the time when 
food is most plentiful. 

After the tide of fall migration is in full swing, its advance is 
varied by alternating storms and fair weather, as in spring, but with 
exactly opposite effects; instead of delaying migration, a fall storm 
causes the departing hosts to hasten their movements before the chill- 
ing northern blasts. In spring the larger part of migration occurs 
with a rising temperature; in fall a stiU larger percentage occurs 
when the temperature is falling. 

MIGRATION AND WIND. 

During spring migration the direction of the wind seems to have 
little if any effect on the movements of birds. Arrivals were noted 
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at Lanesboro, Minn,, 102 days when the wind was south, southeast, 
or southwest, as against 96 days when the wind was north, northeast, 
or northwest. Thus the birds migrated with the wind against them 
just about as frequently as with the wind in their favor. Observa- 
tions at the lighthouses of southern Florida point to the same conclu- 
sion. The Biological Survey has the records for many years of each 
night in spring on which birds were noted passing the lights. These 
migrants had just reached Florida by a flight over the ocean from 
Cuba. One might expect them to wait for a favoring wind before 
starting to sea, but the records indicate that they paid no attention 
to the direction of the wind. 

In fall it seems to be different, but it must be remembered that 
most that has been published on the interrelation of bird flights and 
the wind in fall refers to the late migrants, which have waited 
until they are forced south by the advance of winter. The larger 
part of fall migration occurs in late summer and early autunm, be- 
fore the equinoctial storms set in and the t«nperature drops. There 
is no reason for believing that the movements of birds at this time 
have any more intimate relation to the direction of the wind than in 
spring. It is true that late migrants hnrry southward with a north 
storm and halt on the advent of a south wind, but the real cause of 
the southward journey is probably the cold that accompanies the 
north wind. 

EQUAL PLIGHT LINES. 

Another question arises; Do the individuals of a given species 
migrate along the Atlantic slope at the same time and at the same 
average temperature as those in the Mississipjji Valley or on the 
Pacific coast? Few species extend their range from ocean to ocean 
and are also so common and well known that sufScient data con- 
cerning them have been accumulated to permit definite deductions. 
But a study of several wide-ranging species makes it certain that 
each one is a law unto itself, and that it is not safe to reason from one 
qpecies to another, even if closely related. Thus the purple martin 
and the cliff swallow both desert the United States during winter 
to sojourn in South America; both return to the United States in 
^ring and breed from the Atlantic to the Pacific; but while the 
purple martin keeps approximately the same temperature in its ad- 
vance along the coast and the interior, the cliff swallow moves up 
the Mississippi VaUey at a much lower temperature than along the 
Atlantic coast, and, indeed, orders its movements with less relaticm 
to the progress of the season than any other bird so far studied. 

The s umm er warbler is so abundant and well known that volumi- 
nous records of its migrations are on file in the Biological Survey. 
It observes a very regular spring schedule, as is shown 1^ the aooom- 
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panying map (fig. 30) — the first of the kind ever published in this 
country — giving the spring advance of the season, as shown by 
isotherms, in comparison with the corresponding equal flight lines or 
isochronal lines of the summer warbler. This bird was selected be- 
cause it winters entirely south of the United States and during migra- 
tion occurs from ocean to ocean and from the Gulf of Mexico to 
Canada. By April 10 the warbler is noted across the whole country 
from South Carolina to California. At this date the foremost rank 
of birds — the equal flight line of April 10 — is closely coincident with 
the isotherm of 62° at the Mississippi River, slightly in advance in 
South Carolina and Arizona, and still farther north on the Pacific 
slope. These differences in the West constantly increase as the season 
advances. 

During the 10 days from April 10 to April 20 the isochronal line 
of the summer warbler moves to Virginia, southern Illinois, and north- 
ern California, which brings it on April 20 approximately along the 
isotherm of 68°. The birds have moved north faster than the season. 
During the whole trip from the Gulf of Mexico to Canada, for each 
10 days of the spring flight there is a remarkably uniform drop of 
4° in the average temperature at which the van of migration is mov- 
ing, and while the earliest migrants reach the United States when 
the daily mean temperature is about 60° F., those which nest in north- 
ern Canada reach their northern summer home when the daily mean 
temperature is below 45° F. 

On April 30 the earliest summer warblers have reached northeast- 
ern Nebraska, while to the westward the van is 350 miles ii\ the rear 
and is just appearing in southeastern Colorado. This retardation 
of migration is due to the increasing elevation of the land from the 
Missouri westward, which causes a decrease of temperature. On the 
great western plains, where the slope is about 6 feet to the mile, bird 
migration is retarded on the average one day for each 300 feet in- 
crease in altitude. For steeper slopes there is still greater retarda- 
tion of migration relatively to the increase in altitude. 

On the Pacific coast,, from April 10 to 20, the summer warblers ad- 
vance about as fast as the spring, but within the next 10 days they 
appear in southwestern British Columbia, having averaged 75 miles 
a day — two and one-half times the speed of those on the Atlantic 
slope; also in these 10 days they have gone from a temperature of 
68° F. to one of 48° F., while the eastern birds were dropping from 
58° F. only to 54° F. 

The map shows also some interesting facts as to the route of the 
migration flight. All the numerous records of the summer warbler’s 
arrival in southern Texas from San Antonio to Brownsville are later 
than those of northeastern Texas, showing that the early migrants 
reach the northeastern part of that State by a direct flight over the 



390 TEABBOOK OP THE DBPABTMENT OP AGBIOtrLTOEE. 

Gulf of Mexico, while the late birds in southern Texas probably 
travel by a land route through Mexico. Similarly the dates of spring 
arrival are earlier in northern Georgia than in southeastern Georgia 
and northeastern Florida, indicating that the earliest migrants across 
the Gulf of Mexico fly far inland before alighting. 

The summer warbler arrives at Edmonton, Alberta, earlier than 
at central Montana, 400 miles south. Evidently the Edmonton birds 
do not come from the south, neither are they from the southeast, for 
migration is no earlier in southern Manitoba than it is in central 
Alberta. Hence they must come from the southwest, though this 
necessitates their crossing the main range of the Rocky Mountains, 
which at this season is still cold and partly covered with snow. 

CONCLUSION. 

The foregoing facts show conclusively that weather conditions 
are not the cause of the migration of birds, but that the weather, by 
influencing the food supply, is the chief factor which determines 
the average date of arrival at the breeding grounds. Migration is 
undertaken in response to physiological changes in birds, and the 
date of starting, in the case of most species, bears no relation what- 
ever to the local weather conditions in the winter home. The weather 
encountered en route influences migration in a subordinate way, re- 
tarding or accelerating the birds’ advance by only a few days and 
having slight relation to the date of arrival at the nesting site. 

Local weather conditions on the day of arrival at any given locality 
are minor factors in determining the appearance of a species at that 
place and time. The major factors in the problem are the weather 
conditions far to the southward, where the night’s flight began, and 
the relation which that place and time bear to the average position 
of the bird under normal weather conditions. Many, if not most, 
instances of arrivals of birds under adverse weather conditions are 
probably explainable by the supposition that the flight was begun 
under favorable auspices and that late in the night the weather 
changed. Spring migration usually occurs with a rising temperature 
and the movements of autumn with a falling temperature. In each 
case the change seems to be a more potent factor than the absolute 
degree of cold. 

The direction and force of the wind — except as they are occasionally 
intimately connected with sudden and extreme variations in tempera- 
ture — seem to have only a slight influence on migration. 

Another conclusion equally apparent is that neither the time of 
migration, the route, nor the speed of one species can be deduced 
froiE records of other species, even though closely related; in other 
words, each species and even each group of individuals of a species 
is a law unto itsd£ 



COOPEKATION IN THE HANDLING AND MARKETING OP 

PEUIT. 

By G. Haeold Powell, 

Pomologiat and Acting Chief, Bureau of Plant Industry. 

INTRODUCTION. 

The handling and marketing of crops through cooperative asso- 
ciations is more highly developed in fruit growing than in any other 
agricultural industry in America. These organizations are formed 
to purchase the supplies used in the production and marketing of 
the crops, to standardize the harvesting, handling, grading, and 
packing of the fruit, to sell the fruit of the members as a unit under 
whatever system of marketing is adoptfed, to prevent disastrous com- 
petition by bringing about an equitable distribution throughout the 
country, and to handle the fruit business in other ways collectively 
rather than individually whenever it can be done more economically 
and effectively. There are several hundred of these associations 
among the fruit growers of the Western States and a number that 
are successful among the fruit growers in the central West and’ 
along the Atlantic coast. 

COOPERATION IN THE WTBST. 

Fruit growing is a highly specialized industry in the Western 
States. The growers there have often had extensive business experi- 
ence before engaging in horticulture. The industry in the West is 
confined to the valleys and foothills or is more or less geographically 
localized in other ways. Land values are usually high in com- 
parison with the price of land in the East, cultural practices are 
more expensive and intensive, the markets are thousands of miles 
distant, and the problems of production, transportation, distribution, 
marketing, and legislation are too complex for the average individual 
grower to meet and solve alone. Under these conditions cooperative 
effort is a business necessity, just as the consolidation of capital in 
other industries is necessary for its own preservation. The produc- 
tion, buying, distribution, and selling of crops must be accomplished 
by working together. Things must be done in a large way if the 
fruit grower is to deal on the same level with the combinations of 
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capital with which his product comes in contact at every step from 
the orchard to the consumer. The western fruit growers have there- 
fore formed associations of various kipds to work out the problems 
that confront them. 

At the foundation of the semiarid western horticulture lies the 
necessity for irrigation, and the irrigation systems, which are largely 
owned and controlled by the farmers, form a common tie which binds 
thfm closely together and makes cooperation in other things more 
easily accomplished than is the case in the humid fruit-growing 
sections of the East. They may cooperate to protect the orchards 
from insect pests and diseases or from frost, to pick the fruit, to pre- 
pare it for shipment, and to direct its distribution, storage, and mar- 
keting. They may own outfits for spraying and fumigating, packing 
houses that cost thousands of dollars, and storage plants of large 
capacity. They may develop a system of distribution and of market 
reporting which keeps them in daily touch with the markets in every 
part of the United States and Canada and with the general move- 
ment of fruit in transit They may advertise their products exten- 
sively and through their organizations handle the legislative and 
other public-policy questions 'that vitally affect the industry. 

COOPERATION IN THE EAST. 

In the central and eastern parts of the country the growing of fruit 
is not usually specialized or localized. It is more likely to be an 
' incidental feature of the general agriculture of a community. It is 
slowly developing into a specialized industry, especially in many sec- 
tions of the East and South, though' it is still largely in the hands 
of men whose only experience has been gained on the farm. In the 
eastern half of the United States, where irrigation is not required, 
the difficulties of production are more easily overcome, competition 
among fruit buyers is more or less keen, markets are comparatively 
close at hand, and the problems of transportation and of marketing 
are not as acute as they are with the western fruit grow'er. 

The need of cooperation has not faced the eastern fruit grower as 
squarely as it has the grower in the 'West. Hence, the cooperative 
movement has been of slower development in the East, except in such 
industries as grape growing in western New York and the citrus-fruit 
industry in Florida, where the stability of the capital invested has 
been threatened as a result of a haphazard system of individual dis- 
tribution or of local selling and marketing. Under theee conditions 
there have been formed virile organizations of growers for the dis- 
tribution and marketing of the products, and such organizations 
when pri^rfy directed have been successful. 
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THE INDryiDITALISM OP THE FARMER. 

Cooperation among farmers is more difficult to effect than the con- 
solidation of capital in other business enterprises. The farmer is the 
most individualistic of American citizens. It is not easy for him to 
transact his business with his neighbors. Independence in handling 
his affairs is a tradition that has been his for generations. He would 
rather conduct his business man to man, as his fathers have done be- 
fore him, unless necessity compels him to do otherwise. The co- 
operative movements that have been organized among prosperous 
fruit growers have usually failed. The social, the political, or the 
altruistic motives have not been strong enough to hold a group of 
money-making farmers together. The only successful cooperative 
efforts until recently have been those which have been bom of des- 
perate necessity. ' 

Cooperation must be effected when the fruit industry is at low ebb 
to have the virility to live in the face of the attacks to which all such 
efforts are at first subjected, but after the growers have learned the 
power of cooperation as a business opportunity, their organizations 
become permanent and exert a powerful influence in the development 
of a better social life and, through their participation in the progress 
and management of rural affairs, in the development of a better citi- 
zenship. No other agency is so powerful in bringing about better 
farming, better methods of handling the industry, a greater prosper- 
ity, and a better community than a group of farmers who are suc- 
ce^fully organized to protect and develop their agricultural interests. 
The American farmer is beginning to realize that the powerful in- 
fluence of consolidated capital has been the source of the tremendous 
industrial progress of the last generation. He is beginning to take 
a greater interest in the possibilities of cooperative action when ap- 
plied to his own problems. 

FUNnAMENTAL PRINCIPLES OF COOPERATION. 

There are many kinds of cooperative associations among the fruit 
growers of the United States. In ^ nonprofit association, which 
represents the ideal type of cooperation, the members usually have 
an equal voice in its management and share proportionately in its 
benefits and risks. Such an organization is a voluntarj' industrial 
democracy in which the 'fruit growers manage and control the dis- 
tribution and marketing of their own products. Every member of 
the associatiim is a bona fide producer and his fruit is handled 
exclusively by the association. All of the operations are carried 
on at cost, and after operating expenses, depreciation, and a reason- 
able interest bn the capital invested in the equipment of the associa- 
tion are deducted, the profits are distributed to the members in 
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proportion to the amount of business each has transacted through the 
organization. The powers of the association ttre vested in a board 
of directors selected by the growers, who manage and control its 
affairs and business through officers or agents appointed by it and 
subject to its advice and direction. 

THE ORGANIZATION OP A COOPERATIVE ASSOCIATION. 

The first step in organizing a cooperative association is to incofr 
porate it under the laws of a State. This usually has to be done 
under the laws that authorize the formation of stock or membership 
corporations, as few of the States have provided for the incorpora- 
tion of nonprofit cooperative agricultural or horticultural associations. 

I’he association needs to be incorporated on broad lines. The 
articles of incorporation should set forth the purpose for which the 
association is formed and should provide for every activity in which 
it may wish to engage. They should define the principal place of 
business, the life of the association, the number and power of the 
directors, the voting power and property rights of the members, the 
amount of the capital stock, and all other things of a general nature 
that are needed to be included in the incorporation of such a body. 

A code of by-laws needs to be adopted for the government and 
management of a cooperative association. The by-laws should define 
the method of exercising the power of the corporation through the 
board of directors and the officers appointed by it, the conditions sur- 
rounding the admission of members, the dues or stock to be paid by 
each, and the conditions surrounding the same. They should provide 
broad powers for the manager, including the supervision of the har- 
vesting, grading, packing, distribution, and sale of the fruit, or for 
such of these operations as the association may wish to perform. 
They should define the grades to be adopted by the association for 
each kind of fruit. They should contain a provision by which the 
grower gives the association the" exclusive right to market the fruit, 
with the possible exception of the lowest grades, and to harvest, 
grade, and pack the same. This includes the selling of the fruit for 
the members either, as individuals or through pools of fruit, a penalty 
to be collected by the association for every package sold outside of the 
association. These objects are attained by the signature of the farmer 
to the by-laws of the association, or the association may require a 
special contract to be executed with the cooperating member. 

The methods, of providing money for operating expenses, such as a 
fixed assessment against eveiy package of fruit handled by the asso- 
ciation, and the method of prorating the balance if the total amount 
of the package assessment amounts to more than the operating ex- 
penses, and other things usually included in such organizations should 
be set forth in the by-laws. 
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TYPES or COOPERATIVE ASSOCIATIONS. 

The fruit growers’ organizations vary in form from joint-stock 
companies composed of growers or dealers or of both, who distribute 
their own products or the products of others to the simple nonprofit 
form of cooperative association which purchases the supplies and dis- 
tributes the products of its members at cost. The voting power of 
the members in the different associations varies from a single vote for 
each member to a vote proportional to the amount of stock owned by 
each or to the acreage held by each. His voting power may depend 
on the probable crop production or the actual production of the pre- 
ceding year. The capital may be contributed in limited amount 
equally by each member in proportion to the acreage held by each 
or to the probable production of each member, or unequally without 
reference to either of these factors. It may be contributed by busi- 
ness men who are not fruit growers, but who desire to encourage the 
formation of associations; or the capital stock may be subscribed as 
an investment, and a high rate of interest paid on it before the profits 
are distributed to the growers. Some of the associations handle fruit 
on speculation or for nonmembers at a specified rate per package. 

All of these types of so-called cooperative associations and many 
others are in operation with a greater or less degree of success. The 
most virile and effective from the standpoint of the producer are those 
which are strictly cooperative, nonprofit in type, each member con- 
tributing an equal amount of capital and having an equal voice in 
its management or a voting power and capital contribution in propor- 
tion to the acreage of bearing fruit held by each. The association 
handles the fruit of the members only, and the fruit is under the 
control of the association from the tree to the market. The objection 
urged against this form of organization is that the small grower 
has an equal voice with the large grower in fixing the policies of the 
associations. The objection to the voting power based on acreage 
is that the exceptional grower has no more influence than a poor 
grower of equal acreage. There is equally strong objection to the 
form of power based on production, as the pro rata of production 
may vary with the seasons. All of these objections are discussed in 
the following pages. 

CAUSES OF FAILURE IN COOPERATIVE ASSOCIATIONS. 

Not all of the cooperative associations are successful. In fact, 
comparatively few of them have been distinctly successful, especially 
among the early associations formed before the citrus-fruit growers 
of California organized to distribute their products and to protect 
the capital invested in their industry. The citrus-fruit organiza- 
tions, most of which are founded on the true cooperative, nonprofit 
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basis, have had a far^aching influence on the cooperative movement 
in the United States. 

The orange and lemon growers of California have the most powen- 
ful and successful organizations to be found in any agricultural 
industry in the United States, if not in the world, one organization 
acting as an agent in distributing $15,000,000 worth of fruit a year 
for its 6,000 members, organized into more than a hundred associa- 
tions on a nonprofit basis. This agency sends fruit to every part of 
the United States and Canada and to several foreign countries, main- 
taining its own exclusive representatives in all of the principal 
markets of America. Many of the cooperative associations organized 
in recent years have been formed on the principles that underlie the 
citrus-fruit associations, and these, when wisely managed, have shown 
great strength. 

THE MANAGEMENT OF A COOPERATIVE ASSOCIATION. 

Several factors have contributed to the downfall of fruit-growers* 
associations. Many of them have been formed by impractical, often 
unsuccessful enthusiasts with high motives, but with no business ex- 
perience and little standing in their communities. Others have been 
formed ahead of their time when the industry was too successful for 
the members to be held together. Many of them have been managed 
by incompetent, low-salaried men, not infrequently by those who 
have been unsuccessful in business. The successful handling of a 
cooperative association requires a manager who is competent to 
assume the general direction of the affairs and business of the asso- 
ciation. He must have a high order of business ability, sterling 
integrity, unusual tact and judgment in handling men, and unlimited 
energy. An association under any other kind of management is not 
a serious business undertaking. 

It is more difficult to direct a cooperative association than a stock 
company or corporation. In the latter the manager is responsible to 
a board of directors, but the stockholders do not often take an active 
interest in thq management of its affairs. In the cooperative asso- 
ciation the manager is also subject to the advice and control of the 
board of directors, bnt the farmer who joins with his neighbors in 
an association is likely to take more than a passing interest in the 
management of the association. A manager who can not hold the 
interest and the confidence of the members, who can not make them 
feel that they have a voice in the management, and who fails to de- 
velop a progressive, constructive bnsinew policy will fail in handling 
a coi^rative organization. Hor can such an organization succeed 
if the directors do not realize that it must have a strong, ccoupetent, 
aggressive, well-paid manager at its head. It is not too much to say 
that no sin^e factw has <^rated against the success of the cooper- 
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ative associaticms as much as the incompetent managers selected by 
the directors of the associations to handle them. A board of directors 
can not manage a cooperative agricultural association. The outcome 
of the organization will be determined in large degree by the char- 
acter and ability of the manager. 

THE PAYMENT OP DIVIDENDS. 

Another factor that has operated against the success df many so- 
called cooperative associations has been the payment of high divi- 
dends on the capital invested, the stock having been subscribed un- 
equally by a comparatively few members. The organization in 
which the business is not transacted at cost can not hold the confi- 
dence and support of its members. The payment of one or two high 
dividends on the capital stock before the proceeds are distributed 
to the growers has caused the downfall of many associations that 
have been well organized in other respects. Another dangerous 
element has been the ambitious effort of new associations to buy and 
sell fruit and supplies outside of the membership. The speculative 
element must be rigidly excluded from cooperative associations. 
The harvesting, grading, packing, and handling of fruit not grown 
•by members invariably leads to a lowering of the established stand- 
ards of grading and packing and to mjury to the reputation and 
financial standing of the association. 

DISLOYALTY OP MEMBEK8 A CAUSE OP PAIUJRE. 

Many cooperative efforts fail through the disloyalty of members 
when the association is subjected to the skillful, insidious fire of those 
who oppose it. The farmer is not used to having his business 
attacked, and those who are interested in disrupting the organiza- 
tion appeal directly to his pocketbook by attempting to show that 
the association does not realize as much for the fruit as the farmer 
could realize outside the association. They also persistently insinu- 
ate that the association is grossly mismanaged. 

It is a favorite, practice of the opponents of cooperative distribu- 
tion- and selling to offer association members a premium on their 
fruits. The apple grower is tempted by a premium of 25 to 50 
cents a barrel over the probable return of the association ; the peach 
grower by an advance of 10 to 20 cents a box or basket, and the pear 
or small-fruit grower by an equally attractive bonus. The man with 
a ^all crop and a still smaller capital often falls before this kind 
of temptation, and if it is held out long enough the association may 
be disrupted. The% devices ire coming to be well understood and 
the fruit grower who joins an association in good faith and sells out 
for a small premium is in danger of losing the respect and confidence 
of his neighbors. 
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THE MEMBERSHIP CONTRACT. 

It is a fundamental necessity that the members be held together 
by a contract or a provision in the by-laws which gives the associa- 
tion the exclusive right to pick, pack, haul, grade, mark, and sell 
the fruit of its members, or to perform as many of these operations 
as it may decide to perform, or to supervise or regulate these opera- 
tions under rules made by the association. The contract should be 
drawn for a term of three to five years, giving the grower the privi- 
lege of withdrawing by notice at the end of any fruit year, thereby 
making his continued connection with the association voluntary. 
The contract should specify a penalty to be assessed against every 
package of fruit sold outside of the association, this penalty to equal 
not less than 25 per cent of the value of the fruit. Under any other 
plan an association can not build on a solid foundation. It can not 
foresee the probable volume of business to be transacted, nor can it 
provide the means to purchase the supplies for handling the crop 
or reach that degree of stability that is essential to the success of a 
business undertaking. The membership contract with the grower is 
the foundation stone on which the business of the association is 
reared and without which its existence and stability are problem- 
atical. 

COOPERATION IN THE PURCHASE OP SUPPLIES. 

In every cooperative association there should be a division for 
the purchase, sale, or manufacture of supplies of every kind used 
in the production, packing, handling, shipping, and marketing of 
the crop. The association should be prepared to purchase fertilizers, 
materials, and equipment for spraying and fumigation; the facili- 
ties used in frost protection, pruning, or harvesting; orchard ma- 
chinery; or any other equipment on which a saving can be made 
by cooperative purchase. It should be prepared to purchase the 
supplies for fruit handling and marketing, such as box shocks or 
packages, picking boxes, nails, wrapping paper, and all kinds of 
packing-house equipment. 

The money needed to operate this purchasing division may be 
raised by assessment, by the individual notes of the directors of the 
association, or in other ways. The association should sell the sup- 
plies to the members at a fair market price, and at the qnd of the 
season should prorate the surplus to Uie members or invest it in the 
business, after deducting the operating charges, depreciation, and 
other necessary expenses, including interest on the assets and capital 
devoted to this supply division. 
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COOPERATION IN THE HANDLING OP FRUIT. 

The condition in which fruit reaches the consumer depends largely 
op the care with which it is handled. The most common rots of 
apples and pears,' of small fruits, and of citrus fruits are directly 
related to the mechanical bruising of the fruit, most of the diseases 
not having the power of penetrating a healthy, uninjured skin. The 
association must therefore provide rigid rules for picking. It must 
either supervise the harvesting, grading, and packing of the fruit 
and provide for the most rigid inspection of every lot before it is 
accepted by the association for shipment, or else the harvesting, 
grading, and packing must be done by the association. In most of 
the associations where the fruit is not packed in central packing 
houses, it is picked and packed by the grower according to the rules 
of the association, and inspected by an employee of the association 
before it is accepted for shipment. 

This system works fairly well with the small fruits and the de- 
ciduous summer fruits, which have to be handled quickly from the 
field to the consumer. It is not a satisfactory system to apply to 
the citrus fruits or to the apple or pear crops. With these the 
handling, grading, and packing must be standardized, and this can 
be done only when the association controls all of the handling opera- 
tions or actually performs them. Many apple associations establish 
rules of grading and packing. The association grower picks and 
packs the fruit, and the association accepts or rejects it by inspect- 
ing the pabkages when delivered at the railroad station, the a^o- 
ciation warehouse, or some other point. But experience has shown 
that the grower can rarely be depended on to pick and pack the fruit 
in the best manner. It requires skilled labor, and fruit grading and 
packing is an art that is acquired by few individual fruit growers. 
An association, therefore, that operates on this principle seldom 
reaches the highest degree of success, and is likely to fail outright. 

A better plan b to have the grower pick the fruit when directed to 
do so by the association. It is then graded and packed according to 
the rules of the association in the orchard or in the fruit house on the 
farm by trained men in the employ of the association. Under this 
plan the grading and packing of the fruit of the entire' membership 
can be done with comparative uniformity. Even then the packages 
need to be inspected before they are accepted by the association. 
Every package rejected ^ould be regraded and repacked or placed 
in a low grade. This system is in operation in several of the most 
successful cooperative apple-growers’ associations in the United 
States. 

Another plan is to grade and pack the fruit at a central packing 
house owned and controlled by the association. The growers pick the 
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fruit, haul it to the packing house, and there it is graded and packed 
by the association. This is the plan that ■was formerly in general 
operation in the orange and lemon gro'wing districts and is followed 
to a limited extent at the present time. The objection to this plan is 
that no two growers handle the fruit with equal care, and the different 
lots of fruit therefore vary in physical condition and in susceptibility 
to decay. Under this system there is a wide variation in the percent- 
age of decay that develops in the fruit of different members while in 
transit to market. If the fruit is pooled, the grower who handles 
his fruit carefully has to share the losses that develop in the fruit 
that has been carelessly handled. 

The most satisfactory plan in the citrus-fruit industry (and this 
may be applied to some other fruits) is to have the association train 
gangs of laborers who shall pick the fruit of all of the members. The 
laborers should be paid by the day, as contract or piecework places 
a premium on rapid, careless work. In this way the picking can be 
standardized, the quantity of’ fruit that passes through the packing 
house can be controlled, and the grading and packing can be uni- 
formly done. 

This system has been generally adopted in the citrus-fruit industry 
as a result of the investigations of the Department of Agriculture into 
the causes of decay in oranges and lemons while in transit from Cali- 
fornia to the East. This investigation showed that the decay was 
the result of the improper handling of the fruit in preparing it for 
shipment, and that it could be controlled by placing the handling of 
the fruit entirely in the hands of the associations. The same laborers 
often fumigate the orchards of the members for scale insects and 
spray the trees wherever spraying is practiced. 

THE CENTEAU PACKING HOUSE. 

The tendency in the cooperative movement is toward a central pack- 
ing house where the fruit of the members is brought together and is 
graded and packed for shipment. In the small-fruit industry this 
plan is hardly practicable. It is sometimes successfully operated in 
the deciduous-fruit and in the grape industries. There are about 
200 of these -association packing houses in the citrus industry in Cali- 
fornia, and the Florida citrus growers are rapidly organizing along 
these lines. A packing house is erected by the association, usually 
alongside the railroad, and is equipped with the necessary appliances 
for fruit handling and packing, the manager of the packing house 
being usually the general manager of the association. Precooling 
and cold-storage plants, box-nailing and labeling machinery, and 
other devices required in the industry are to be found in many of 
the association houses. 
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THE POOLING OF FETHT. 

There ^ ng practice in the cooperative associations to pool 
and sell the friiit as a common commodity under the brands of the 
association rather than to sell the fruit of each grower separately. 
The pool -is an arrangement by which the similar grades of fruit 
of all of the growers are united and sold together. At the end of a 
pool, which may vary from a daily pool in the summer-fruit busi- 
ness to a monthly or semimonthly pool in the citrus- fruit business or a 
season pool in the apple industry, the grower receives his pro rata of 
the proceeds based on the number of pounds or packages of each 
grade that he has contributed. In theory the grower has the privi- 
lege of contributing to each pool his pro rata of the fruit of the asso- 
ciation as a whole, the manager of the association usually apportion- 
ing to the growers their quota in accordance with their respective 
acreage. The pooling arrangement greatly simplifies the practical 
business methods of an association. 

The successful working of the pooling system depends on having 
the handling, grading, and packing of the fruit under the direction 
or control of the association. It may but does not often succeed 
where these operations are in the hands of the grower. It depends, 
further, on having a large proportion of the fruit of the association 
of uniform grade. There is considerable variation in the average 
quality of different lots of fruit in the same grade, even under the 
most rigid system of grading. The fancy grade of one grower may 
average better than the fancy of another, though the fruit of both is 
entitled to be graded fancy under the established rules of the asso- 
ciation. 

No grower is willing to admit that he does not raise the best fruit 
in his community, and where it happens that his fruit falls below the 
average and he is paid for a larger proportion of the lower grades 
than his neighbor he may become dissatisfied, when he will either 
drift along and finally leave the association or will adopt better cul- 
tural methods. In some communities there is a friendly rivalry 
among the association members in securing the largest proportion of 
the higher grades of fruit. The grade of fruit grown under similar 
conditions of soil and location depends largely on the cultural skill 
of the grower, and the publicity that the association affords regard- 
ing the results of grading the fruit of different growers is a strong 
factor in stimulating better cultural methods in a community as a 
whole. 

On the other hand, the pooling system may not encourage the un- 
usually skillful grower to develop fruit of the highest average grade. 
If he stands alone as a skillful grower, he will not get the full 
1—70797’— VBK 1910 26 
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advantage of his extra-fine fruit in the pool, as the practical effect of 
the pool is to lower the average price of extra-fine fruit and to raise 
the price of fruit that can barely enter a grade. An association 
ought, therefore, to be composed of members located similarly as to 
soil and other physical conditions and having similar cultural skill 
and, preferably, similar acreage. Unless these fundamental condi- 
tions are carefully guarded, the pooling systan may tend to lower 
the average grade of the fruit of a community because the grower, 
realizing that the identity of his fruit is lost in the pool, may grow 
careless in his cultural practices and trust to the better fruit of his 
more careful neighbors to raise the average net returns of the grades 
in which his fniit is pooled. 

■ran SIZE OF A COOPERATIVE ASSOCIATION. 

In theory a large association can handle a business more econom- 
ically than a small one. It is not usually practicable in the orange 
business, for example, to organize an association and build a packing 
house unless there are at least 150 cars of fruit to ship. The largest 
associations do not often ship more than 760 cars, and only a few of 
these large associations are highly successful, as they are likely to 
become unwieldy and difficult to hold together. 

There is a wide difference in the character of the fruit grown on 
different soils at different altitudes or with other dissimilar physical 
conditions. The variation shows in the texture of the skin, in its 
color and clearness, in the flavor of the fruit, and in those qualities 
which give it style and attractiveness. There is no system of grad- 
ing by which the fruit grown under different conditions can be made 
uniform and similar. An association should therefore include not 
only those growers who are similarly skillful, but also those whose 
fru^t naturally shows similar characteristics. 

In a community in which the fruit is somewhat variable it is a 
wiser policy to organize several associations, each with its brands of 
fruit, than to attempt to market all of the fruit under the same 
brand through one organization. These organizations may act inde- 
pendently in the purchase of supplies and in the marketing of the 
fruit, or they may federate and form an agency to act for them in 
the distribution and marketing of the fruit, in the purchase of sup- 
plies, and in promoting the cooperative movement in other ways. It 
is only under this method of organization that the cooperative asso-' 
dation can reach its highest development as a business organization 
and have its greatest effect in the development of better methods of 
fruit growing and in rural development. 
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THE ORGANIZATION OE THE CITRU8-rB0IT INDUSTRY OF CALIFORNIA. 

The citrus-fruit industry in California, which has developed com- 
mercially since 1873, when the Washington Navel orange, originally 
grown in Brazil, was sent to Riverside by the United States Depart- 
ment of Agriculture, represents an investment of 150 to 175 million 
dollars. The ammal shipments of oranges and lemons have reached 
the enormous total of 40,000 to 50,000 carloads, with a value in Cali- 
fornia estimated to vary from 20 to 30 million dollars. Between 
125,000 and 160,000 acres have been planted to citrus fruits, and 
from 100,000 to 150,000 people depend on the industry for a livelihood. 

The industry is localized largely in southern California, though it 
is extending rapidly in the interior valleys to the north. No other 
horticultural industry in the United States of equal extent is so 
compactly located. None presents more difficult problems or requires 
a more skillful distribution and marketing of the crop. Oranges and 
lemons are distributed from California practically every day in the 
year for distances of thousands of miles to all of the important cities 
and towns in the United States and Canada, and some are exported 
to other countries. 

When the industry was small no complicated problems of distribu- 
tion or marketing faced the grower. The fruit was sold for cash to 
buyers on the ground or to brokers who represented distant com- 
mission houses or other intcrasts, or it may have been sent direct to a 
commission firm in some far-away city. As the industry grew larger 
and there were several thousand carloads of fruit to sell, the grower 
began to realize that the systems of selling the fruit already in opera- 
tion were inadequate to bring to him the proportion of the returns 
which his capital was earning and to which he considered himself 
entitled. Under the system in operation there were frequent gluts 
in a few of the markets and apparently no effort among the buyers 
to equalize the distribution of the fruit geographically or throughout 
the year. The buyers were said sometimes to have fixed the maxi- 
mum price which would be paid the grower and to apportion the 
citrus-fruit area into districts so as to reduce competition among 
themselves. The result was disastrous to the producer and became so 
serious in the early nineties as to threaten to wipe out the capital 
invested in the industry. 

About this time the growers began to organize small associations 
for the purpose of preparing the fruit for shipment, and in order 
that it might be assembled in quantity and sold for cash or shipped 
as a unit. Mr. T. H. B. Chamblin, of Riverside, was the pioneer in 
organizing the citrus-fruit growers in southern California. The 
Pachappa Fruit Association was the first one formed, about 1888. 
A number of these growers’ associations were soon formed, and in 
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1893 a plan was outlined by Mr. Chamblin, and finally adopted 
in principle, which federated a number of the associations and pro- 
vided for the preparation of the fruit iot market by the local osbo- 
ciations, for the organization of district exchanges to be made up of 
the local associations, which were to receive orders for the fruit and 
apportion them among the associations, it being the intent at that 
time to ship only such fruit as was sold before picking, and the 
formation of an executive committee, made up of representatives 
from the district exchanges, to market the fruit. 

Out of this federation grew the Southern California Fruit Ex- 
change in 1895, and later, in 1905, the California Fruit-Growers 
Exchange, which now handles about 60 per cent of the citrus fruits 
grown in California. There are many other associations of growers 
not connected with the exchange which are organized on the same 
general principles, and these associations, together with the exchange 
and a few large growers who market their own fruit, handle about 
85 per cent of the citrus-fruit crop. 

In order that the principles which underlie the largest cooperative 
fruit-marketing organization in the United States may be under- 
stood, a brief outline of the exchange ^stem follows : 

The California Fruit-Growers Exchange represents about' 6,000 
growers who have organized themselves into 100 or more local 
associations. The association usually owns its own packing house, 
where the fruit of the members is assembled, pooled, and prepared 
for market under brands adopted for the different grades by the 
association. The association usually picks the fruit of the members. 

The associations in the different regions combine ihto one or more 
district exchanges which represent the as.sociations in the business 
operations common to each and which sell the fruit in cooperation 
with the California P'ruit-GrOwers Exchange through the district 
or local agents of the latter or at auction, receiving the proceeds 
therefor through the California Fruit-Growers Exchange, an incor- 
porated agency formed by a representative of each of the sixteen dis- 
trict exchanges, which acts as the selling agent for these district 
exchanges. The California Fruit-Growers Exchange takes the fruit 
of the district exchanges after it is packed and with their advice 
places it in the different markets, sells it through its own exclusive 
agents to the trade or by auction, and cdlects the proceeds and trans- 
mits them to the district exchanges, which in turn pay the growers 
throng the local associations. 

The central exchange, the district exchange, and the association all 
transact the business for the grower at actual cost. The central ex- 
change through its agents is in daily touch with the markets of 
America, thereby enabling it to distribute its fruit intelligently. 
The local exchanges an4 the associations receive a daily bulletin 
from the central exriiange which outlines the condition of all the 
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markets the preceding day, states the selling price of all exchange 
cars, and gives the growers such information as will help them to 
pack and distribute their fruit to the best advantage. 

The limits of this article are too restricted to permit more than a 
brief outline of the battle that the citrus-fruit growers of California 
had to wage for fifteen years before the cooperative principle was on 
a firm foundation. At first, the growers were inexperienced in meet- 
ing the attadks of those who were opposed to cooperation among the 
producers. Powerful financial interests of various kinds were ar- 
rayed against them and were organized to oppose them. Vicious 
attacks were made on the integrity of the officers. The results ob- 
tained by the associations were belittled, the growers’ association 
contract was assailed in the courts, and the mrfhods of marketing 
the fruit were attacked. The most determined efforts were made to 
show that the growers’ organizations were illegally formed. Finally 
the growers combined with the buyers at one time to market the entire 
crop, but this incongruous combination of producers and dealers was 
dissolved at the end of a year and a half. 

The history of the citrus industry in California is largely a record 
of the progress in the cooperative handling and distribution of the 
crop by the producer and of his determination to receive an equitable 
share of the value of the labor expended in its production. The 
battle has been won ; the cooperative principle is firmly fixed. It is 
the balance wheel that gives stability to the industry and to the rela- 
tions that exist between it and the agencies with which it transacts 
business. 

Fewer serious efforts are made now to break down the cooperative 
principle among the growers. New schemes of fruit marketing are 
proposed from time to time, the organizations are frequently attacked 
in the courts under one guise or another, and other insidious move- 
ments are started, all having in view the possible splitting open of 
the cooperative organizations and a return to the methods of mar- 
keting which would destroy the systematic distribution and market- 
ing now in operation and reinstate the chaotic speculative methods 
that were formerly in vogue. The cooperative movement in the 
citrus industry is the result of a slow, painful evolution, and the 
grower does not appear to be deceived by these efforts, no matter how 
ingeniously and artfully they are conceived. 

SELUNQ THE FRUIT BT COOPERATIVE ASSOCIATIONS. 

The cooperative associations sell the fruit in a variety of ways, 
the method of sale depending on the character and condition of the 
industry and the practices that have grown up around it. A large 
proportion of the deciduous summer fruits is sold f. o. b. cars at 
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the point of production, subject to inspection on arrival in market, 
or for cash f. o. b. cars, or at auction. Some are consigned to com- 
mission merchants. From 25 to 30 per cent of the citrus fruits of 
California are sold at public auction in the eastern and central- 
western markets, and a large proportion of the western deciduous 
fruits is sold in this manner. Among the apple associations it is a 
common practice to send to the trade in advance of the harvest a 
catalogue of the probable number of boxes of the different varieties 
and sizes of the higher grades of fruit that the association has for 
sale, and finally to sell the fruit to the highest f. o. b. bidder. The 
lower grades are consigned to commission firms, are sold for cash, or 
are marketed in other ways. 

Few of the organizations, except those that transact a large busi- 
ness — like the citrus-fruit growers of Florida and California, the 
peach shippers of Georgia, and the deciduous-fruit shippers of Cali- 
fornia — ^have attempted to regulate the distribution of their products 
throughout the country, nor have any serious attempts been made to 
carry the distribution beyond the wholesale dealer, the broker, or 
the auction companies. The cooperative method has brought about 
large economies in the purchase of supplies, in the cost of preparing 
the fruit for shipment, and in the charges for distribution and sale. 
It has improved the methods of fruit packing and grading enor- 
mously. It has sometimes doubled the net returns to the individual 
grower for his product. The difference in the price that the associa- 
tion receives for the fruit and that which the consumer pays is 
often 100 per cent or more higher than the original selling price, 
and this contracts consumption. 

As long as the country is prosperous and the present method of 
distribution and sale does not cause a disastrous oversupply in the 
principal markets, the growers will be satisfied to continue the 
methods now in operation. But as the fruit business increases it 
will be necessary for the growers’ associations to develop methods 
for increasing consumption. This will be accomplished by a more 
general distribution of their products, by the development of their 
associations into marketing organizations, by equalizing the distribu- 
tion of the fruit over a longer period through a greater use of cold- 
storage warehouses, by stimulating a greater interest in fruit con- 
sumption through systematic advertising, and by placing the fruit 
in the consumer’s hands at a cost nearer that which the producer 
himself receives. As the American fruit business increases, the 
grower may be expected to bring about as great an improvement 
in the methods of distributing and selling his products to the con- 
sumer as he has already accomplished in the handling, grading, 
packing, and preparation of the fruit for market 



MOUNTAIN SNOWFALL OB8EBTATIONS AND BTAPOEA- 
TION INVESTIGATIONS IN THE UNITED STATES. 

By Fbank H. Bigelow, A. M., L. H. D., 

TJ. 8. Weather Bureau. 

INTRODTTCTION. 

The United States Weather Bureau has been conducting, under 
the supervision of the writer, a series of investigations of a practical 
kind in two directions. The first is the invention of an apparatus for 
catching and conserving the snowfall, especially in remote mountain- 
ous places, where observers are not regularly on hand, with the pur- 
pose of reporting a season’s fall of snow in the form of its water 
equivalent. The second is an investigation of the laws of evapora- 
tion over lakes and storage reservoirs, wherein the snow water from 
the mountains is held for distribution by irrigation during the sum- 
mer. These two problems have assumed unusual significance during 
the past decade in connection with the development of the irrigation 
projects in the Rocky Mountain and Pacific States under the United 
States Reclamation Service and private companies, as well as jthe 
study of the water resources for power sites by the United States 
Geological Survey. 

COOPERATIVE WORK. 

In order to facilitate the study of these interrelated problems and 
avoid the duplication of work, an arrangement was perfected in 
1908, whereby these bureaus of the Government mutually assist each 
other in establishing stations, securing observers, and discussing the 
records. In a general way the Weather Bureau comes first in the 
program, because its duty is to collect the records of precipitation, 
temperature, and evaporation as part of the meteorological work in 
the United States. This duty is assigned to the Climatological Di- 
vision, which has charge of the work of about 4,000 observers and 
the publication and scientific discussion of the recorded facts of 
observation. The other bureaus make use of these climatological 
data in many ways, the engineers of the Reclamation Service in con- 
nection with the erection of dams for storage reservoirs and the dis- 
tribution of the water for farming purposes. 

RELATIOrr OP SNOWFAU. TO AGRICtrLTURE. 

The amount of snow in the high mountains varies greatly from 
year to year in consequence of' the action of the great currents of 
moisture-bearing wind, which deposit more or less snow and rain, 
according to the general laws of circulation in the earth’s atmos- 
phere. If there is much snow in the mountains the rivers, the reser- 
voirs, the ditches, and the farms will be abimdantly supplied; if 

40T 
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there is comparatively little snow on the high levels, then the engi- 
neer must economize all along the line. If a contract is made to 
supply so many acre-feet of water to a given district and water is not 
available on account of the causes in the great atmospheric circulation 
beyond man’s control, it is important for the engineer to have his 
figures of probable water supply before signing the contract This 
water once spread out in a great storage reservoir loses a large mass 
by atmospheric absorption, especially in the arid regions of the West 
The water frmn a pan may evaporate anywhere from 10 inches to 
200 inches a year, according to circumstances, and for a given reser- 
voir in a particular climate the annual evaporation will be a certain 
number of inches. In the humid Eastern States the reservoirs lose 
by evaporation from 2 to 4 feet of water; in the arid Western States 
similar reservoirs would lose from 4 to 7 feet of water; the open irri- 
gated land would lose from 6 to 10 feet, and some small elevated areas 
might lose as much as 15 feet of water annually. When an en^neer 
goes into a new country to construct a reservoir, he wishes to know 
the general climatic conditions, the temperature, the humidity, and 
the prevailing wind velocity that he may determine how much water 
will be lost by evaporation, before he begins to build the dam. If the 
dam is too high and spreads out the water over too great an area, 
there will be too much loss by evaporation; if the dam is too low, its 
storage power will not be great enough for practical purposes. 

THE ENGINEEb’s INTEREST IN SNOWFALL. 

The engineer needs such information in planning the dam for the 
project and the network of dependent distributing canals. Simi- 
larly, fm* power sites there is an economic connection between moun- 
tain snow supply and electric or waterfall power distribution. The 
Forest Service has much interest in the relations of the growth of 
trees on the mountains to the moisture-bearing winds; and the Bureau 
of Plant Industry has a strong reason for studying soil evaporation 
and plant transpiration. Hence it is easily perceived how wide a 
field of scientific research is open to the Government bureaus con- 
nected with this cooperative work. 

THE 8R0W nELSa OF THE VEST. 

The productive snow fields of the Eocky Mountains center in two 
principal foci, the first in Colorado, embracing the headwaters of the 
Colorado, Platte, Arkansas, and Bio Grande rivers and other 
smaller streams; the second in Yellowstone Park, in northwest 
Wyoming, whence flow the Snake, Missouri, Yellowstone, and Sho- 
shmie rivers. The Colnmlns Biver comes down from the Canadian 
mountains; and the Cascades, with the Sierra Nevada ranges, are the 
sources of many shmi: streams in Washington, Oregon, and Califor- 
nia. The highest snow-tiapped peaks of the United States are in the 
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neighborhood of the 14,000-foot level ftbove the sea, and there are 
many ranges which reach from 10,000 to 12,000 feet in elevation. 
The snow fields on these ranges afford beautiful sights for the trav- 
elers on the several overland railroad routes that pass within easy 
view. The snow appears during the summer in long streaks stretch- 
ing down the mountain canyons and ravines, where it has been blown 
by the wind and compacted into regular ice blocks often of great 
extent and considerable depth. Such a snow range is the rampart 
of the Sierra Nevada Mountains seen from the Owens Valley, stretch- 
ing north and south for several hundred miles, the glittering white 
crests shining in the sunlight. The snow melts very slowly at the 
high elevations where the air is cold at night, and only the top layer 
feels the rays of the sun during the day. 

SOUE USES OP WATER FROU MELTING SNOW. 

Small lakes are formed as the snow melts, and streams of water 
run down the gulches, useful for power in their descent and invalu- 
able for irrigation when spread out on the floor of the valleys below. 
If the water seeps underground, as is largely the case in the Owens 
Valley, it is found by experiment that about 75 per cent of it evap- 
orates through the surface soil and is lost in the dry atmosphere. 
The Owens River and the Los Angeles Aqueduct run along the floor 
of this valley 8 or 9 miles from the rampart of the mountains, and 
yet only 25 per cent of the water discharging into the valley is avail- 
able for the supply to the aqueduct. At Bishop, in the same valley, 
a large power plant transmits electric energy across country to the 
Goldfield mining district in Nevada, nearly 200 miles distant. 

THE rOBUATION OF RAIN AND SNOW. 

On the western side of the mountains referred to above the irriga- 
tion of lands depends upon the snows, which are deposited thereon in 
winter by the winds blowing in from the Pacific Ocean. The water 
rises from the surface of the sea or ground by invisible evaporation, 
the power from which is afterwards used in the form of falling 
water under the force of gravitation. This gaseous vapor is blown 
about by the winds from ocean to continent and, rising in the air cur- 
rents on the mountain side-s, is gradually cooled, so that the aqueous 
vapor turns back to water snow or rain, and falls on the mountains 
to be drained off rapidly if rain, or more slowly if snow, till it 
finally returns to the sea whence it came. We can imagine some 
drops of water in the blue Pacific a thousand miles from shore chang- 
ing into vapor, borne along in the balmy breeze across the steamer’s 
deck, thence over the Coast Ranges of California to the slopes of the 
Sierra Nevadas, where a portion of it turns back to water and is 
dropped, while a great billow sweeps across the deserts and rises a 
second time, on the Rocky Mountain ranges of Colorado, where more 
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of it is condensed. Hero the drops divide their comradeship, some 
flowing to the Gulf of Mexico, gradually to seek their way to Europe 
and the mountains of the East, others flowing to the Pacific Ocean 
through the Gulf of California, and so on through an endless suc- 
cession of migrations and transformations from water to vapor and 
vapor to water. 

THE SALTON SEA IN SOUTHERN CALIFORNIA. 

The Gulf of California in ancient days extended northward be- 
tween the mountain ranges nearly 200 miles beyond its present shore 
line, and the Colorado River, after cutting its gorge through the 
high plateau, emptied into the Gulf near the present town of Yuma. 
The silt-laden waters gradually formed a broad delta across the Gulf 
opposite Yuma to the Cocopal Mountains, and the river flowed on 
the hog-back of its own construction with meandering channels, 
spreading more silt to the north and to the south in turn and thus 
broadening its own delta. The spring freshets tended to overflow 
the soft banks, now on one side and now on the other, irrigating the 
gentle slopes in the most approved though natural manner. 

In this way were formed the Salton Basin, whose lowest point in 
1904: was 273 feet below sea level, and the fertile Imperial Valley, 
destined in that hot climate to be a garden spot for early fruits and 
vegetables. The Colorado broke its banks in 1904-5 and flooded 
the basin to a depth of 76 feet by 1906, making the Salton Sea, a 
lake 45 miles in length, 10 to 15 miles in width, and containing 440 
square miles of surface. The ancient beaches are still distinctly seen 
on the land all around the sea at the height of 60 feet above the 
waters, showing where antique waves washed the shores. The 
entire country has also undergone elevations and depressions in the 
geological uplifts and subsidences. The Salton Basin has been filled 
numerous times with the Colorado floods and emptied again by the 
processes of evaporation. It is now losing water at the rate of 6 
feet annually by evaporation; and is being replenished by inflows 
from the Blanco and New rivers, with what is practically Colorado 
River water, to the amount of 12 inches, and by natural precipitation 
to the amount of 6 inches, so that the actual annual loss is about 
•4.5 feet or 54 inches. In June, 1910, there was 62 feet of water in 
the Salton Sea, a loss of 13 feet since June, 1907. It is evident that 
in fifteen years the Salton Sea will be reduced to small dimensions, 
though the present annual supply of 18 inches will of course finally 
feed a small lake as fast as it evaiporates, so that if the overflow from 
the Imperial Valley canals goes on indefinitely there is likely to 
be maintained a little lake at the lowest depression. The Liverpool 
Salt Company for years had been mining salt in the lower levels of 
the basin, deposited from the ancient evaporations, and the present 
waters are swnewhat brackish. 
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Plate XXVI. 



Fis. 1.— Towsr No. 1, 1,500 Feet Iniano. Fig. 2.— Toweu No. 4, 7.500 Feet *t Sea. 

Towers for Studying the Laws of Evaporation at the Salton Sea, Southern 
California. 



Fig. 3.— Observing Stand, 10 Feet High, for Studying the Facts of Evapora- 
tion IN THE United States. 
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In a geographic sense it is a long distance from the lofty, snow-clad 
crests of the Sierra and Rocky Mountains, where condensation and 
precipitation as snow and rain occur, to the Salton Sea, where vigor- 
ous evaporation is going on. The endless cycle is in process con- 
tinually in nature on large and on small scales, on continents and 
oceans, on hills and lakes, on farm lands or on artificial evaporation 
pens. The scientific study of the laws controlling these physical 
processes can be conducted in nature’s open laboratories in the field, 
or in man’s laboratories beneath a roof. In the one the conditions 
are free and unrestricted, in the other constrained and incomplete. 

On this account the formation of the Salton Sea afforded a large 
laboratory on a grand scale for studying evaporation, and the moun- 
tains a limitless workshop for investigating snow action, stream for- 
mation, and water resources generally. It is this vast field of iuvesti- 
gation that is now occupying the serious attention of at least five 
great bureaus of the Federal Government. The procedure is the 
classification of the laws and the purpose is the practical advantage 
to the people of the United States. If a small percentage of the capi- 
tal to be invested in these enterprises be applied to an intelligent study 
of the problems involved, it will become an insurance against unwise 
expenditures and improvident projects. This work has been ad- 
vanced somewhat in three years, and a good beginning has been 
made, which should encourage further development and more pro- 
found study of the numerous difficult scientific questions coming to 
the front 

RESEARCHES BEGARDINO THE LAWS OF EVAPORATION. 

Many investigations have been made regarding the phenomena 
and the theory of the evaporation of water from lakes and storage 
reservoirs in the past SO years, but — -although the amount of 
literature is very great — very few definite conclusions have been 
reached.. In 1907 the United States Weather Bureau began an exten- 
sive study of this subject in cooperation with the United States 
Reclamation Service and the United States Geological Survey. The 
principal work was done at the Salton Sea in 1909-10, and at several 
neighboring stations, while other stations were operated in the 
Pacific and Rocky Mountain States, as well as in the Atlantic States. 
There have been about 125 evaporation pans under observation at 25 
different localities, some near sea level, some on high plateaus, 
some in very dry climates, some in very humid climates, in all 
"the latitudes, longitudes, and elevations of the United States, from 
Eastport and Key West to the Salton Sea and North Yakima. Hun- 
dreds of thousands of observations have been made, and their records 
classified and discussed. The method of attack was to adopt towers 
and stands with pans at the several elevations from the surface of the 
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water or the ground up to the height of 40 feet. The lower atmos- 
phere is characterized by considerable changes in the wind velocities 
from the surface upwards, increasing with the height; in the vapor 
pressure, decreasing with the height; and some lowering of the tem- 
peratures, so that pans placed at the several stages were evaporating 
under conditions slightly different and gradually changing. At 
Eeno, Nev., five 50-foot towers were erected in 1907 at the city reser- 
voir, and some practical experiences were acquired regarding the 
facts of evaporation and the formulas to express them. In 1909 
a camp was established at the Salton Sea, and heavy towers were 
erected there, one on the land and three in the water, the farthest 
in being 7,500 feet from shore. At the subordinate stations 10-foot 
observing stands were raised, with a pan of water on the ground 
and another 10 feet above it. The research has been exceedingly com- 
plicated and difficult, but many new and valuable facts have been 
discovered. 

A number of siiecial pieces of apparatus have been used and 
tested. A simple burette tube gives excellent results for general field 
work, but the micrometer hook gauge is perhaps the most accurate 
instrument with a very efficient still well. Several pieces of magni- 
fying gauges have been tried, but these need further consideration. 
An efficient automatic self-register has been in successful operation 
where a solid support is available. It will be necessary to adopt a 
sfandard'pan, as a 4-foot pan, and a standard method of observing, 
since accurate readings of all pieces of apparatus depend upon the 
kind and the efficiency of the illumination of the water when meas- 
ured, which is a difficult matter in rough weather and high winds, 
when evaporation is at a maximum. 

A number of interesting special phenomena have been observed, 
as the change of the vapor pressure from a single diurnal period 
at the surface of the Salton Sea to a fine semidiurnal period at 40 
feet above the water. The vapor blanket from the Salton Sea ex- 
tends into the desert so as to begin to retard the rate of the evapo- 
ration at 1,000 feet inland in the middle of summer. The relative 
humidity over the sea changes from 75 per cent at the water to 50 
jier cent at the top of the towers and to 10 or 20 per cent at 1,000 feet 
inland. 

It is found that perfectly satisfactory results can be obtained 
by observations at 6 a. m. and 2 p. m., the times of minimum and 
maximum meteorological influences, instead of every four hours of 
the day (2, 6, and 10 a. m., and 2, 6, and 10 p. m.) at which the 
regular program of 1909 was executed. 

Plate XXVI shows the style of tower adopted both for the sea and 
land and the observing stands used in the evaporation investigations 
at the Salton Sea. 



FIEE PRETENTION AND CONTROL ON THE NATIONAL 
FORESTS. 


By F. A. SiLCox, 

Associate District Forester, 

THE IMPORTANCE OF FIRE PROTECTION. 

No plan of forest management produces results unless it has as 
its essential feature an adequate system of fire protection; this is 
fundamental. Fire can wipe out in an hour or two the work of 
many decades, and it is obvious that the forester, who must wait 
on an average about one hundred years for results, would be advo- 
cating an impracticable policy unless results were reasonably certain. 
If the crop is to be harvested it must be protected from fire during 
the time of its growth. It is worse than useless to devise plans to 
assure future growth if this future growth is to l>e burned up. The 
establishment of nurseries for the production of young trees to be 
planted in the forests and also the reseeding of cut-oyer areas to 
insure reproduction would be manifestly fruitless operations if, 
when the young growth was secured, it were to be destroyed by fires 
that would necessitate repetitions of the work. 

That the fire menace is a real one needs no emphasis. The records 
of the great Hinckley fire of 1894 in Minnesota, the Femie fire of 
1908 in British Columbia, and the great fires which have recently 
swept the western United States, are but a very small part of forest- 
fire history ; but they show the possibilities under a combination of 
bad conditions. The forester can read from old burnt-over areas 
the history of the past fires and can trace their effects. The record 
shows a periodic recurrence of bad fires, which seem to come at 
intervals of from fifteen to twenty years. It is a simple proposition, 
if timber is to be raised, and if it takes from seventy-five to one hun- 
dred and twenty-five years to secure the crop, some adequate method 
must be found to prevent the periodic recurrence of severe fires. Suc- 
cess or failure in meeting this problem means success or failure in the 
application of practical forestry. 

THE CHARACTER OF THE REGION TO BE PROTECTED. 

To appreciate the problem one must have a clear conception of the 
type of country in the National Forests, and also some idea of their 
extent. Except for small areas in Florida, Minnesota, Michigan, 
ironsaaj and the Dakotas, the National Forests include the great 
mountain watersheds of the West. They lie along the crest of the 
main divides of the Kockies, the Cascades, and the Coast ranges. 
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The country is therefore rough and mountainous, cut by gorges and 
canyons, and broken by almost impassable ranges and unscalable 
peaks. There are two general forest types — open park areas with 
timber confined to the north slopes and densely forested regions 
where timber grows on both exposures. In the main the park coun- 
try is east of the principal divides and the very heavily timbered 
regions are to the west. (PI. XXVII, fig. 2; PI. XXVIII, fig. 1; 
PI. XXXII, fig. 2.) 

The work of fire prevention and control, although theoretically 
the same for both types, differs essentially in practical application. 
Each National Forest, the unit of administration, contains from 
1,000,000 to 2,000,000 acres. This is equivalent to an area from 30 to 
50 miles wide and from 40 to 60 miles long. To protect such an 
area from fire, especially with the difficulties of transportation and 
communication, is exceedingly difficult. 

ECONOMIC LOSSES. 

In the National Forests, exclusive of Alaska and Porto Rico, there 
is estimated to be 530,000,000,000 board feet of timber, valued at 
approximately $1,060,000,000, exclusive of its protective value, which 
is great Fire has exacted its toil in timber each year to the amount 
of approximately $200,000, while the loss outside the Forests has 
amounted to $50,000,000 annually. In very dry years, such as the 
season of 1910, the loss runs very much higher. 

The burning of the timber means not only a loss in stumpage, but 
a community loss in wages of approximately $10 for every thousand 
board feet destroyed. IVhcn it is realized that it is not uncommon 
for the timber to run from 50,000 to 100,000 board feet per acre in the 
dense forests of the Pacific Northwest, it is clear that it does not take 
very many burned acres to run the figures up to six or seven places. 
For example, during the 1910 fires in western Montana and northern 
Idaho the loss was 6,000,000,000 feet board measure, with an esti- 
mated value of $-20,000,000. Aside from the value of the timber the 
danger to lives and to town property from these large fires is a very 
real one. The fate of Wallace, Idaho; of Femie, British Columbia; 
of Chisholm, Minn., and of many other towns emphasizes this. (PI. 
XXX, fig. 2.) 

CAUSES OF PIKES. 

Always the first question asked when the fires are mentioned is; 
“How do all these fires get started?” The causes are many, bpt 
practioiUy-all can be classified as preventable. The usual causes 
itt'lffid lirder of their frequency are: BaUroad engines; lightning; 
l^reless campers, fishermen, and hunters; settlers burning brush to 
clear land for cultivation; logging engines and sawmills; malicious 
incendiaries. 
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FIXES STABTED BY LQCOMtmTE BFABES. 

The detailed reports of the Forest Service for 1909 placed the rail- 
roads first as being the most common cause of fires on the National 
Forests. Out of 3,138 fires reported, 1,186 were caused by locomotives, 
and their setting was due to three principal reasons — ^the use of coal 
as fuel, the lack of proper clearing of the right of way, and the non- 
use or misuse of spark arresters. 

The railroad’s right of way is usually from 100 to 200 feet wide; 
in many places within the National Forests the brush and debris 
has never been properly cleared up on the right of way after the 
larger timber has been reraorved, and dry punk logs and debris form 
the most inflammable kind of material for ignition by a spark from 
the engine. Furthermore, the heavy grades in the mountains require 
a full and forced exhaust on the engines in order that sufficient steam 
may be kept up. Most of the spark arresters now in use interfere 
with the draft and, as a result, the wire screen must be knocked out 
or opened up so that the engine may get up the difficult grades. 
The more modem and larger locomotives have a return draft by 
which the larger cinders are forced back to the fire box before being 
emitted through the stack. Despite the improvement, both in en- 
gines and spark arresters, the railroads still hold first place as a cause 
of forest fires. 


FIBF.8 CAUSED BY liaUTDIIia. 

The second great cause of fires, and the only one which can be 
classed as nonpreventable, is lightning. During dry seasons many 
electrical storms occur over mountain regions and set numerous small 
fires when lightning strikes a tree and starts a fire in the debris and 
humus on the ground below. The scarred trunks of old trees with a 
straight or spiral scar through the bark, from top to root, show the 
effects of lightning. These lightning-scarred trees are readily found 
in any large body of timber. During the dry season of 1910 there 
were many electrical storms, and innumerable small fires were found 
immediately afterwards. If the storm is accompanied by rain there is, 
of course, little or no danger; but it is more usual for these mountain 
electrical storms to be unaccompanied by rain. In 1909 there were 
reported 294 fires originating from this cause. 

LACK OF CABS BT CAMPERS. 

.Approximately 407,000 people go to the National Forests for 
recreation each year. Many of these people are out for a week or 
two at a time to hunt or fish or just to enjoy outdoor life in the hiUs. 
Unfortunately, many of the campers either are careless or are igno- 
rant of the proper handling of camp fires. The carelessness takes the 
form of leaving the fires unextinguished, or in throwing about cigar 
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or cigarette stumps or knocking out pipes. Tlie usual Turkish ciga- 
rette is a slow fuse that bums continuously to the md. The igno- 
rance is shown in the failure to keep camp fires small and in not build- 
ing them in fairly.open spaces and away from punk logs and debris. 
Frequently a large fire is built when a little one would serve the 
purpose better and be safer. Everyone who has been in the hills has 
run across the skeletons of old tepees that mark the Indian camping 
grounds. The fireplace gives the impression of having been used 
for generations. It is simply a depresion in the ground about 2 
feet square, surrounded by a cleared space about 10 feet in diameter. 
Their example might well be followed. 

CLEABlRO LAITD TOB SETTLEUEST. 

The clearing of timbered lands for cultivation by settlers con- 
tributes materially to the fire danger each season. The debris must 
be burned and, in many cases, for lack of m.aAet, even the logs 
themselves are thus disposed of, in order to clean up the land. Not 
long ago little thought was given to the man who set fire to brush on 
his own land. If the fire got. away and damage was dcme, civil action 
was sometimes taken through the courts, but more often nothing was 
done. Here, again, what is wanted is not legal reprisal for damage, 
but a prevention of the damage itself. Recognizing that fire is a com- 
mon danger, many States have taken the stand that anyone burning 
brush must conform to certain well-defined rules as to time and at- 
tendance, the violation of which means the infliction of a severe 
penalty. Briefly, these rules require that no burning shall be done 
during the danger season from June 1 to October 1, though in order 
not to impose a hardship provision is made whereby the settler may 
procure a special permit from the fire warden; that the brush shall 
be in small, compact piles, so that the fire is always under control ; 
that contiguous bodies of timber shall be made safe by cutting small 
fire lines where necessary; and that there should be on hand at all 
times a sufficient number of men to control the fires which are set out. 
There will, of course, always be some danger from these fires, but it 
can be reduced to a minimum if the rules are carried out. The set- 
tler himself is coming to realize that the danger is a common one and 
that it is just as much to his intere.st to exercise the greatest care as 
it is to his neighbor’s. In 1908 sixty-eight fires were reported on the 
National Forests as starting from this source; in 1909 ttere were one 
hundred and eighty-one. 

THE DAIVGEB IIT L06015Q GFEBATIOAE* 

The increasing use of donkey engines in logging operations has 
brought about a corresponding increase in fires, and logging loco- 
motives passing throng cut^bver areas ere almoet sure to give 
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Plate XXVII. 



Fig. 1.-A Ranger Station in the Timber. 

l-Smiill piitrli clvarcii to afford |la^lllln^« for liorsfs.] 



Fig. 2. Where the Timber Lies on Both Slopes Heavy and Dense. 

[Fuel for the tires uiitc!^ pnitirterl by trails, telepliones, and patrol ] 
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Plate XXVlll. 



Fig. 1.— The Open Yellow Pine Type, where the Timber Hangs to the North 
Slopes. 

|K(isy i)f iirn.'ss fini^ lirt* Oiiiif-'iT Mnull: riiiiliu«-<l mnrtly Ki frni's aii<l ifNMUiil niLfji'h.] 



Fig. 2.— Rangers Getting Fire-Fighting Tools from a Box-Cache along the Railroad. 

[Sliovi’ls, iiialhH'ks, sjiws, tiiiil axi-< aro kopt in rciuHiioss. mnwr ktrjw a key lo the box.] 
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Plate XXIX. 




Fio. 1 .- Trenching to Mineral Soil to Stop a Ground Fire. 

[High wiiiOs ritnse llic lire to nm in the toj'sof the trtc'. rein.l<.riii« treiiclung valueless, only 
i’V ••aek 



Fig. 2.-GradIViq in a Mountain Trail in a Rough Place. 

I Note c-arcfiilly the ticueml tyini of lo|K^m|>hy. Trails IS iiiehes wideaiul S-fwit elenrinj; cost 
from to per mile.] 
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Plate XXX. 



Fig. 1. -Saving Many Long, Hard Trips and Time by Establishing Telephone 
Communication. 

[sinnii; lo iri-fS l»y lon-si «>rti('('rs.] 



Fig. 2.-WALLACE, Idaho, after the Fire. 

11‘ropcrty value destroyed und many lives eiidunKen'd. .lust otio of tlie items.] 
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trouble. Small portable sawmills cause many fires. The rigid en- 
forcement of regulations requiring the use of adequate spark arrest- 
ers, clearing up and burning, at proper seasons of the year, the 
debris resulting from logging, and the strict requirement that all 
employees exercise the greatet precautions against fires, is going a 
long way toward eliminating logging as a factor in increasing the 
lumber of fires. On the National Forests thirty-eight fires were 
reported in 1909 from this source. Some lumber companies have 
prohibited smoking in the woods, just as they prohibit it in their 
mills. Certainly there is as much reason for one as for the other. 

iircENDUBT rntES. 

Many fires unquestionably have incendiary origin. Varied motives 
prompt this act, which is as hard to explain or to anticipate as any 
other wanton violation of law. Some are set for malice, or to “ get 
even” for real or fancied grievances. Without question, some fires 
are set to create fire-fighting jobs for some of the human flotsam and 
jetsam of that great tide which ebbs and flows over the country, fol- 
lowing the crops, railroad construction work, and other more or less 
temporary employment. 

The National Forest reports for 1909 showed that ninety-seven fires 
originated in incendiarism. In all States the penalty for this offense 
is very severe, and the Federal penalty is $5,000 fine or two years in 
the penitentiary, or both. The laws are stringent enough and convic- 
tions could unquestionably be secured, but the difficulty is to catch the 
offender and prove the case. The Forest officers have the authority 
to arrest without warrant a man seen setting a fire, but so far prac- 
tically no arrests of this character have been made. The incendiary 
not only covers his tracks, but the fire itself effectively wipes out any 
clues. 

MISCELLANEOUS CAUSES OF FIBES. 

In addition to those from well-known causes, there are many fires 
which occur from miscellaneous causes not easily classified. The 
burning wad from a shotgun cartridge and the concentration of the 
sun’s rays through a glass bottle are examples. Many of those re- 
ported as of unknown cause, however, are undoubtedly ascribable 
to one or another of the well-recognized causes, though to which 
one can not be determined. Those reported “ unknown ” from the 
National Forests amounted to seven hundred and fifty-eight in 1909. 

METHODS OF PREVENTION. 

Knowing the maiiNcauses of the fires, it is possible to consider 
> intelligently the most practicable measures of prevention. 

1—70797 Vybk 1910 27 
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FOI RAILIOASS, 

To prevent the innumerable small fires set by railroads oil must 
ultimately be used as a fuel. An efficient spark arrester which will 
keep large glowing embers from being thrown out into the dry grass, 
brush, or debris usual along the right of way will assist greatly, but 
will not entirely prevent fires. The difficulty lies in securing a wire 
screen with a mesh small enough to catch the sparks, yet not so small 
as to interfere with the exhaust Many different styles of screens 
have been devksed in an attempt to overcome these difficulties. The 
use of a large-meshed screen is being made possible to some extent by 
special arresters which catch the larger cinders in a cuplike rim on 
the inside of the stack, the theory being that the heavier sparks, under 
forced draft, are held by centrifugal force close to the perimeter of 
the stack; therefore, any such obstruction properly placed on the in- 
side of the stack .should stop the large cinders, which are the main 
cause of the fires. 

There must be some way to prevent those which do get away 
from starting fires, and the only effective one is to clear the right of 
way of all inflammable material. There should be no standing tim- 
ber, no punk logs and debris, and it should then be burned over peri- 
odically, under careful supervision, to prevent further accumulation 
of inflammable stuff. Through open country it is best to plow a 
furrow or two at the outer edge of the right of way to serve as a 
fire break. The method to be adopted depends to a great extent on 
topography. Two to four furrows on each side of the track are 
usually sufficient. In addition, it is necessary to patrol the right of 
way immediately after every heavy freight train, by a man on a 
speeder. 

- Caches of fire-fighting tools should be located at each section house 
and at other stations along the right of way. These may be boxes 
similar to those used by contractors, placed at the most strategic 
points. Telegraphs and telephones for summoning assistance are of 
utmost importance in controlling railroad fires. Since the saving of 
time is the main consideration in handling a fire, provision must be 
made to use employees of the railroad for fire fighting, and this 
applies particularly to section gangs and other manual laborers 
immediately available. (PI. XXVIII, fig. 2.) 

Appreciating the common danger, the Government and certain 
railroads have outlined, and in some cases have put into effect, a 
practicable cooperation. Such cooperative agreements are in force 
between the Forest Service and the Northern Pacific and the Great 
Northern railroads, which traverse National Fpr^sts in Idaho, Mon- 
tana, Washington, and Oregon. 

Under this cooperation the railroad agrees: To clear and keep 
clear its right' of way of all inflammable material to ibe satisfaction 
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of a duly authorized Forest officer; to use etfective spark arresters 
on all locomotives ; to grant the use of pin room on the poles on its 
rights of way for wires of the Government, provided such an arrange- 
ment can be made with the company that owns the poles ; to permit 
use of tricycle speeders for patrol purposes during the dry season; 
to furnish such assistance as is available in case of fire; to pay all 
expenses directly to the men employed in fire fighting, if the fire is 
within 200 feet of the right of way (this is made lOO feet in some 
cases) ; to allow Forest officers to ride on certain designated freight 
trains when provided with proper transportation; to notify the 
nearest Forest officer in case of a fire. 

On its part the Forest Service agrees to patrol the right of way 
during the dry season ; to supervise the clearing of the right of way ; 
to constniot such telephone lines connecting Forest officer’s head- 
quarters as may be necessary ; to furnish caches of fire-fighting tools 
at convenient points along the right of way ; to give to the railroad 
all timber cut in clearing its right of way or an additional strip not 
to exceed 200 feet in any case, provided the timber does not run over 
10,000 feet per acre; to pay directly the men employed in fighting 
fire outside of the 200-foot strip (but if the railroad is later found 
to be responsible for the fire the United States is to be reimbursed) ; 
to notify the nearest station agent of any defects found in the tracks 
by the patrolmen. 

Both parties to the agreement are bound : Not to terminate agree- 
ment during the fire season; not to terminate it outside of the fire 
season without 30 days’ notice. 

FOR CAUPCBS. 

To prevent fires, all campers should observe the following simple 
rules; Clear thoroughly of debris a space of about 10 feet around the 
place where the fire is to be built. Build small and not large fires. 
Never leave a fire burning, no matter how safe it might appear; put 
it out, either with water or dirt, and use special precaution to put 
out punky logs, since they burn for a long time. 

These three simple rules, if followed, will prevent any conflagration 
from camp fires. Campers should not risk themselves or jeopardize 
others who wish to enjoy the woods. If they are careless the severest 
penalty under the law should be inflicted. 

FOB FABMESS. 

The system'ftdopted by many of the timbered States to make effec- 
tive a closed seasoi^uring which time no brush can be burned with- 
out permit is helping tremendously to reduce the danger from settlers 
burning brush. Many States now provide for a closed season and 
compulsory ],)rush burning during such time as it is safe. 
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FBETENTION THKOUeE LESI8LATION ASS EDUCATION. 

Plainly noticeable on every road or trail in the National Eore^ 
are fire-warning notices. The essential feature of these notices is an 
outline of the Federal law against setting or leaving any fire. It 
states that malicious fire setting is met with a punishment of $5,000 
fine or two years in prison or both ; careless fire setting with $1,000 
fine or one year in prison or both. 

Practically all of the States have enacted forest-fire laws. With 
very few exceptions all of the early legislation provided for penal- 
ties rather than for fire prevention. The more recent acts emphasize 
preventive measures. They provide in brief for the creation of fire 
districts upon the request of any timber owners in a given locality ; 
the selection of a fire warden by the petitioners and ratification of 
his appointment by the State; the prohibition of bnish burning dur- 
ing the dry season unless a permit is secured from the State fire 
warden ; the compulsory burning of slash during the early spring or 
late fall in order to eliminate danger from logging. 

In practically all of the western States, but more particularly in 
Idaho, Oregon, Washington, California, and Montana, aggressive 
steps are being taken in the direction of adequate fire protection. 

COOPEBATiVE ASSOCIATIONS. 

Many of the forestry and conservation associations of the West are 
carrying on an active propaganda of education not only among the 
timber owners, but among the people at large. That this work is 
achieving results is shown by the fact that the lumber owners them- 
selves have organized associations in which each one of the members 
is assessed according to his acreage. The funds cover expenses of 
hiring guards and temporary fire fighters, of keeping horses, and 
of equipping men with tools. The primary purpose of this educa- 
tional campaign is to impress in a vivid, lasting way the meaning of 
a forest fire in losses to the Nation, to the State, and to the local 
community. 

Such organized associations are of the greatest practical benefit to 
the National Forests where the holdings of lumber companies and the 
National Government are intermixed, and cooperation prevents dupli- 
cation, makes the work effective, and properly places expenses and re- 
sponsibilties. Cooperative agreements provide for a division of the 
territory into cooperative districts, which districts are deteriuined 
by the topography and extent of the private and government hold- 
ings and of the areas which ape not included in either; a prorat- 
ing of the expenses of fighting fires in the cooperative district on 
the basis of the proportion of holdings; a division of each cooperative 
* district into patrol units and a definite agreement at the beginning 
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Plate XXXI. 



FiG. I.-The Pack Train on a Mountain Trail. 

[Travel by trail either by lout or horse is fairly rapid; without trails it is practically impossible.) 



f \ Q . 2.~Bird's-Eye View of the Lookout Patrolman. 
[Note the imiiieiisic scope of pouiilry covered. With menii.s of coiii- 
mimication tires can be promptly located and reported.] 
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Plate XXXll. 



Fig. 2.— T he EAjfy Travel Through the Open Parks of the Yellow Pine Country. 
IFlenty of fowl uud water.] 
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of each fire season' on the distribution and responsibilities of the men 
assigned to these units; the appointment of the association’s patrol- 
men as Forest Service guards to give them better authority to cope 
with executive problems and to make arrests for violation of Fed- 
eral fire laws. In like manner the Government guards and rangers 
are appointed State deputy fire wardens, which gives them authority 
to make arrests under the State law and also to incur expenses and 
provide for the prorating of the accounts paid by the association. 

This plan of agreement has been found most effective under the 
severe test of the extremely bad fire season of 1910. It has meant 
the elimination of duplication both in patrolling and actual fighting ; 
it has brought about system as against an emergency arrangement; 
it has culminated in a mutual effort to cope with a common danger 
through securing the greatest degree of efficiency by both the asso- 
ciation and the Government. 

Similar cooperative agreements are entered into with individual 
lumber companies or with owners who are not members of the asso- 
ciation, where their holdings are of sufficient acreage to make it 
advisable. Ordinarily the protection of these areas would have to 
be assumed by the Government in order to protect its own holdings, 
and this plan of cooperation places the responsibility for pro- 
tection control on these privately owned lands where it belongs— on 
the private owners themselves and not on the Government. The 
value of this kind of cooperation can not be overestimated in the 
general plan of fire protection in the National Forests. 

CgNTBOI, OF FIBES. 

It is axiomatic that to control fires they must be discovered end 
reached when they are small. In a city the location of the fire-alarm 
boxes so that a report of the fire can be sent to the engine houses; 
the arrangement whereby anyone may turn in the alarm and can 
therefore act as a patrolman ; the use of electrical appliances for trans- 
mitting the alarm; the complete readiness of men, horses, and engines 
to move on the first signal — or the substitution of the motor for the 
horse-pulled engine; the readiness of all vehicles and pedestrians to 
give entire right of way to the engines — all these bespeak a combina- 
tion for most quickly locating and reaching a fire. On the National 
Forests ike problem in essence is the same. Fire engines scarcely can 
be used, but the reportmg of fires, ike quick calling for assistance, 
and the keeping in readiness of n^»ssary tools and equipment can 
be had; ' ■ ' 

: IB* NATIONAL FOBEST FOBCS. 

'•* 1 , '-J' 

First, the divide into ranger districts to distribute the 

patrol force ahd to fix the responsibility for a specific piew 

of territory’ on a permanently wnployed ranger, who can hecomti 
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thoroughly familiar with the country in which he is to work. Thia 
is important, since much depends upon the ranger’s knowledge of 
the topography of his district. The size of the ranger district varies, 
but under present conditions is altogether too large. In no case 
should it include more than two townships, or approximately 72 
square miles. Since the ranger must not only oversee the fire-protec- 
tion work, but must handle the administrative work, such as making 
estimates, maps, and reports on timber sales; must exercise general 
supervision over the construction of roads and trails; and make 
■ examination of claims, it is necessary to have additional men to assist 
in patrolling the territory. These additional men are needed mainly 
during the fire season — from June to October — and are employed, 
temporarily as guards to assist the ranger in patrol work. To prop- 
erly distribute these additional men, the ranger subdivides his district 
into patrol units, to each of which he assigns a Forest guard. From 
1 to 10 Forest guards are assigned to a ranger, depending, of course, 
on the size of his district and the comparative danger from fires. 
(PI. XXVII, fig. 1.) 

The unit of patrol varies according to the character of the country. 
In the very heavily timbered regions of the coast and Northwest one 
man can not adequately cover, even with every facility for readily 
getting over the country, more than from 25,000 to 30,000 acres. In 
the more lightly timbered regions, where there are a great many open 
parks, one man can cover from 50,000 to 60,000 acres. This would 
mean for a Forest of 1,000,000 acres a patrol force, not including 
rangers, of thirty-three men. 

LOOKOUT FOISTS. 

After dividing the Forest into ranger districts and subdividing 
the districts into patrol units, with a man in charge of each, it is still 
necessary to make sure that these men are in a position to render 
effective service. The ranger must select certain lookout points and 
ridges from which he can see over his entire district. A view from 
these high points will, in many cases, be worth a great deal more for 
discovering fires than patrol lower down; hence these points are 
carefully selected and coordinated to give primary control of the 
entire Forest. They are generally high isolated peaks from which an 
unobstructed view may be obtained. If possible they should be in 
sight of each other, so that two men can locate a fire accurately by 
taking triangulation compass bearings. (PI. XXXI, fig. 2.) 

Yet these lookout points and ridges are of little value if after the 
fire is discovered there is no way to get to it quickly, because of a lack 
of trails, or no way to call for immediate help. ‘Jk.avel without trails 
through mountainous re^ons, over windfall and through brush, must 
be on foot; the time lost in getting to a fire is a serious matter. Where 
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the guard himself possibly could put the fire out when he first dis- 
covers it, provided he could reach it quickly, it might take an army of 
men to control it after a delay. In most cases ready assistance can 
be had only along the railroads and in the settled lower valleys. 

TSAILS ANb TELEPHONES. 

In many cases help is from 10 to 60 miles away. With a tele- 
phone line the distance can be spanned in five or ten minutes; to 
travel it may take as much as four days. Unless, however, it is pos- 
sible to bring in men, supplies, and tools over road or trail, the delay 
is still greater, for then a trail must be cut for pack horses. (PI. 
XXIX, fig. 2; PI. XXX, fig. 1.) 

Permanent trails must be built to make the country accessible. 
They should be along all of the main streams and ridges as trunk 
trails, then up the tributaries and on the spurs as laterals. The sys- 
tem must be complete, comprehensive, and coordinated in order to 
make it possible for a man on horseback to reach any portion of his 
fire patrol unit within a few hours. In case the fire gets a start and 
it becomes necessary to bring in a number of men and many supplies, 
even better means of transportation must be provided. These can be 
secured only through wagon roads as far as they can be constructed 
and then trails for pack animals. Pack trains of from eight to thirty 
horses should be kept on each Forest where there is risk of delay in 
getting horses from the outside. These horses may be distributed 
over the Forest on trail construction work, or used for packing sup- 
plies and carrying mail to the patrolmen away back in the hills, so 
that the men will not have to leave their stations to come out for two 
or three days at a time during a critical period. 

When a large fire occurs which can not be handled by the local 
force of rangers and guards and assistance is needed, the telephone 
gets word to the supervisor, who, in most cases, is in a town on the 
railroad, and help is sent in. The horses are called into service from 
their routes or construction work and put to packing supplies to the 
fire camps. The caches of tools at strategic points throughout the 
Forest contain enough tools to equip from ten to fifteen men. Larger 
caches at central points of distribution in the Forest provide against 
the loss of time which would result if they had to be packed in, in 
addition to the food supplies for the men. (PI. XXXI, fig. 1.) 

FIGHTING FIBEB. 

In general there are two kinds of fires, ground and top. AH fires, 
with the exception^^rhaps of some started by lightning, begin as 
ground fires. 1 ! ground fire runs in the grass or underbrush, while 
the top fire rwches into the crowns of the trees. Crown fires occur 
and run only under the impetus of a good wind. Such a wind throws 
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fire brands and sparks for miles, setting innumerable small fires which 
only need the right combination of wind and weather to produce a 
general conflagration sudi as occurred during the season of 1910. 

To stop the ground fires, trenches are dug from 2 to 4 feet wide 
down to mineral soil, the brush and debris being thrown away from 
the fire. When the fire reaches this line, unless it is burning very 
intensely,. under a high, wind, it will stop. Patrols are established 
along this entire fire line to keep it from crossing. Some men fight 
these ground fii-es by getting very close to them, simply following 
the fire line as it extends; others cut their line some distance ahead 
and then back fire from the line. Both methods are good, but are 
applicable to different types. In open stands of timber close fighting 
is best ; in the heavy underbrush close fighting is out of the question. 
The tools used for trenching are the mattock or grub hoe, shovel, axe, 
and cross-cut saw. Each crew usually contains from fifteen to twenty 
men, having tools in the proportion of two mattocks for each shovel 
or axe. For example, fifteen men would be using five shovels or axes 
and ten mattocks. Such a crew can build about 1 to 2 miles of fire 
trenches in a day. (PI. XXIX, fig. 1 ; PL XXXII, fig. 1.) 

Under high winds the ground fires may start top fires, that is, the 
fire runs up the dry moss on a tree or catches some of the lower 
branches, which in turn catch the next, and the crown fire is started. 
The fire crew then selects a place some distance ahead of the fire and 
puts in a trench and also cuts the trees for a space about 20 feet 
wide. A back fire is set near enough to the advancing fire for the 
back draft to bring the two together and cause them to burn out. 
With a hurricane-like wind the only thing to do is to get out of the 
way as quickly as possible 



PROMISING NEW FRUITS. 

By William A. Tatlob, 

Pomologiat and Assistant Chief, Bureau of Plant Iniuttrv. 

INTBODTICTION. 

In a, country possessing the broad area of the United States, with its 
wide range of climatic and soil conditions, the question as to what 
varieties of fruits should be selected for planting is of necessity an 
important one. While with some of the fruits in some sections expe- 
rience with certain varieties has proved them to be so satisfactory 
that there is little incentive to seek better sorts, this is far from true 
with regard to most fruits in most sections. And while in general 
it is to be expected that the varieties best adapted to a particular 
region are such as originated therein, there are many conspicuous 
instances where varieties have found very congenial homes at points 
far remote from their places of origin and under climatic and soil 
conditions very different from those places. 

The exceptional success of such varieties as the Yellow Newtown 
apple in portions of Virginia, Oregon, and Washington; the Jona- 
than apple in Illinois, Colorado, California, and Idaho; and the 
Esopus (synonym Spitzenburg) apple in portions of Oregon and 
Washington, all of which varieties originated in eastern and south- 
eastern New York, are cases in point. Such examples should en- 
courage the systematic testing of promising new fruits as they come 
to notice from time to time throughout the climatic range of their 
respective species or groups. Such testing should, of course, be done 
in a small way rather than through commercial plantings, particu- 
larly when the test is to be made in a locality where conditions differ 
widely from those to which the sort is known to be adapted. With 
the tree fruits a few buds or scions of the new variety afford a suffi- 
cient start to quickly determine its probable value for planting, 
while with the small fruits a few plants or cuttings are sufficient, if 
so handled that they can be fully contrasted with the proved stand- 
ard varieties of the section. Half a dozen trees reserved for use as 
stock trees upon which to top-work new sorts afford adequate oppor- 
tunity for such experimentation on the average fruit farm if used 
with wise discrimination. The results obtained from such an ex- 
perimental plat not infrequently point the way toward very impor- 
tant varietaWeadjustments of commercial plantings sooner and 
more accurately than can be done in any other way. 


42S 
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One purpose of this article, in continuation of similar ones printed 
in the Yearbook since 1901, is to call the attention of fruit growers 
generally to new and little-known sorts that are worthy of their 
attention, and to encourage the testing of such in different sections 
of the country. The Department of Agriculture does not distribute 
these varieties for experimentation except as indicated. 

LOWRY APPLE. 

Synonyms : Lowry Seedling, Dixie, Beety Moehy'a Beat Red Winter. 

[PLATE XXXlII.l 

EABLY HISTORY. 

The original tree of the Lowry apple stood on a farm owned by 
Mr. John Lowry (deceased), 3 miles south of Afton, Nelson County, 
Va. Though the variety first began to attract attention about sixty 
years ago,’ only within the past few years has its probable commer- 
cial value been appreciated. Even at the present time its placing 
is chiefly confined to the Blue Ridge region of Virginia. 

It appears to have been first propagated about 1880 ’ by Mr. John 
Wright’ (deceased), of Avon, Va., and by Mr. W. G. Lobban,’ the 
latter making grafts on the farm of Mr. G. W. Lobban, near the 
“John Lowry place.” It was known locally at this period under 
the name Lowry, or Lowry Seedling. About 1890 Mr. Wright fur- 
nished scions to Mr. Elisha Robertson (deceased), who operated a 
nursery at Yancey Mills, Albemarle County, Va. Mr. Robertson 
gave it the name Dixie about 1895, and appears to have been the first 
to propagate it commercially. After Mr. Robertson’s death it was 
propagated by Mr. A. F. Mosby (deceased), proprietor of the Rich- 
mond Commercial Nurseries, Richmond, Va., and by him named 
Moshy's Best.* More recently it has been grown in severkl other 
nurseries. 

The original tree died about ten years ago, having become weak- 
ened, it is Said, by the excessive cutting of grafts from it.’ 

DESCBIPTIOX. 

Form roundish to roundish oblate, sometimes slightly ribbed; size 
medium; cavity regular, medium in size and depth, with gradual 
slope and russet markings; stem moderately long, fairly stout; basin 
regular, medium to large, with gradual slope, furrowed; calyx seg- 
ments small, converging; eye large, open; surface generally smooth; 
color yellow, washed with mixed red and splashed and brokenly 

1 Letter from W. H. Qoodwia, November 21/1910. 

* Letter from J. T. Critser, December 9, 1010. 

* Letter from S. H. Amall, December 24, 1910. 

* Letter from W. T. Hood, October 17, 1900. 
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striped with rich crimson; dots conspicuous, yellow; skin medium 
thick, tenacious; flesh yellowish, rather fine grained, breaking, mod- 
erately juicy; core conical, clasping, of medium size, nearly closed; 
seeds plump, of medium size, brown, varying from few to many; 
flavor mild subacid, pleasant; quality good to very good. Season 
from December to February in the Piedmont, Blue Ridge, and Val- 
ley regions of Virginia, where it has been more largely grown than 
elsewhere and where it is highly recommended by those who have 
most experience with it. 

Though milder in flavor than most of the varieties highly prized 
for dessert use, it possesses many desirable characteristics and is 
considered worthy of testing for commercial purposes in eastern 
apple districts from Pennsylvania southward. The tree is a fairly 
thrifty grower and good bearer. 

The specimen illustrated in Plate XXXIII was grown in 1905 
by Mr. Hugh Foster, Afton, Va., who at that time owned the farm 
on which the variety originated. 

KINNARD APPLE. 

Synonyms: Kinnard's Choice, Klnmiri, Kinnaird's Choice. 

(PLATE xxxiv.i 
EABLY HISTOEY. 

The Kinnard apple has long been in cultivation in central Ten- 
nessee, Virginia, North Carolina, and some other sections of the 
South. While therefore not entitled, strictly speaking, to considera- 
tion as a new sort, its adaptability to a much wider climatic range 
has recently become apparent. 

This variety originated as a chance seedling in Williamson County, 
Tenn., on a farm then owned by Mr. Claibom H. Kinnard, on the 
headwaters of the west fork of the Harpeth River, about 8 miles 
southeast of Franklin, the county seat, and or 3 miles north of 
what is known as the Duck River Ridge.’ 

The date of origin is unknown, save that it was some time prior to 
1850. The original tree is said to have been discovered in a thicket 
and to have been in fruit when it was first found.” The variety was 
apparently first propagated, commercially, early in the fifties, in a 
local nursery operated by one “Judge” George Andrews, and it is 
reported to have been namea Kinnetrd’s Choice by him. 

The earliest published description appears to have been that of 
Charles Downing, in 1872,’ who described it as KinnaireTs Choice. 

* Letter dftted November 28, 1910, from Judge H. G. Jefferson, whose father, now in his 
ninetieth year, beared with Claibom Kinnard about 65 years ago. 

■ Letters from 9^a8. L. Williams, January 6 and 14, 1911. 

* First Appendix to Fruits and Fruit Trees of America,” p. 16. 
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The original tree has been dead some 18 or 20 years, having been 
blown down during a storm. This tree was some 35 feet in height 
and its trunk was about 2 feet in diameter. 

DESCBIPTION. 

Form oblate, ribbed; size medium to large; cavity regular, large, 
usually with gradual slope and russet markings, sometimes lipped; 
stem rather short, moderately stout; basin usually regular, medium 
to large with gradual slope, furrowed, frequently knobbed; calyx 
segments small to medium, converging; eye medium, closed or par- 
tially open; surface smooth, except for oecasicmal knobs and patches 
of russet; color yellow, overspread with red, usually indistinctly 
striped with dark crimson; dots numerous, yellow, russet, some 
aureole; skin rather thick, tenacious; flesh yellow, moderately fine 
grained, breaking, juicy; core oval, clasping, small, usually closed, 
sometimes partially open; seeds numerous, plump, of medium size, 
brown; flavor subacid, rich; quality good to very good; season 
from fall to midwinter. 

The Kinnard apple is of the Winesap group and is adapted to the 
same general conditions as the Winesap, but it apparently succeeds 
considerably farther south than that popular old sort. During recent 
years it has shown special adaptability to the Piedmont and Blue 
Bidge regions of Maryland, Virginia, and the South Atlantic States. 
In the mountainous portions of northern Georgia it develops to a 
very high degree of perfection. While it has been highly esteemed 
for many yeai's in central Tennessee in the region of its origin, it is 
also succeeding well as far south as northern Louisiana and northern 
Texas. It appears worthy of testing in the apple districts of the 
Eocky Mountains and Pacific coast regions. In northwestern Arkan- 
sas it has been found rather susceptible to apple scab — apparently 
more so than most varieties grown there — but this failing does not 
appear to have been reported from other sections. 

The tree is thrifty and fairly vigorous, but a rather slender grower, 
with brownish-red bark on the young wood. 

The specimen illustrated in Plate XXXIV was grown by Prof. 
C. C. Newman, in Babun County, 6a. 

PAYNE PEACH. 

SrnoNYii ; Highlani Beauty. 

(PLATE XXXV.] 

OBlaiH. 

The original tree of this variety developed in 1901 as a sprout from 
the stock of a St. John peach tree broken off below the point of bud- 
ding in the orchard of E. B. Payne & Sons, near CloVerdale, Barry 
County, Mich. 
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The tree that developed from this sprout bore its first crop when it 
was 3 years old. It was first called Highland Beauty in corre- 
spondence and when exhibited, but it does not appear to have been 
described under that name. It was described as Payne by Fletcher 
in 1910.’ 

It was first propagated in 1907 by E. B. Payne & Sons for their 
own planting. 

DESCBiraoR. 

Form roundish ; siae large ; cavity regular, of medium size and depth 
with gradual slope and red markings; stem short, stout; suture shal- 
low, extending from cavity to apex; apex a small point at termination 
of suture; surface soft, velvety; color yellow, blushed, and splashed 
with dark brimson; dots minute; down short, loose; skin thin, tena- 
cious; flesh yellow, slightly stained at stone; texture melting, tender, 
juicy; stone oval, free, medium to large; flavor subacid, sprightly, 
slightly astringent; quality good to very good; tree vigorous, spread- 
ing, productive; leaves lanceolate, of medium size, with rather short, 
thick petioles ; glands reniform ; flowers small. Season last week of 
August and early September in the locality of its origin, ripening 
about a week in advance of St, John. The tree is productive and is 
considered hardier than most commercial varieties grown in that sec- 
tion. 

This variety, though not yet tested in other than its original local- 
ity, is considered promising for test in northern peach-growing dis- 
tricts. 

The specimen illustrated in Plate XXXV was grown by K. B. 
Payne & Sons, Cloverdale, Mich. 

HOOSIER HASPBEBRT. 

[PLATE XXXVI.J 

EAKLT HISTOKT. 

This very promising blackcap raspberry originated on the farm of 
the late John W. Durm, 4 miles east of Pekin, Ind., about 1895, as 
the result of a definite effort to produce a variety that should be both 
very hardy and resistant to anthracuose. It is said to be a cross 
between Gregg and Mammoth Cluster. 

In the development of this variety Mr. Durm and Mr, Alvia G. 
Gray (also of Pekin, Ind.) have been closely associated. They were 
mutually interested in producing hardy and disease-resistant varieties 
and from time to time planted large numbers of raspberry seeds with 


■ Varieties of Fruit OrlginateS U Mlchlgun, Special Bulletin No. 44, MlcWgun Agrleul- 
turul College Eiperiment' Stutton, Auguel, 1910. 
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this end in view. The seed from which the Hoosier grew was planted 
by Mr. Dnrni about 1895. It was grown jointly by himself and Mr. 
Gray^or a time for the purpose of testing it. After its merits had 
become apparent to them it was named “ Hoosier ” in 1898 by Mr. 
Durm, who, shortly before his death, turned it over to Mr. Gray to 
propagate for introduction and dissemination. 

During 3 or 4 years following 1898, it was propagated in a limited 
way and the plants sold locally until 1902, when it was offered for sale 
to the trade, a price list issued that year by Mr. Gray containing the 
first published use of the name “ Hoosier ” for the variety. 

It has thus far proved free from disease, vigorous, productive, and 
hardy, bearing good crops of fruit in some years under very un- 
favorable climatic conditions and when most other varieties in com- 
parison failed. 

DESCBIPTION. 

Berries roundish, large to very large in size, borne in moder- 
ately loose clusters of 15 to 18 or more fruits and easily detached 
from the rather small receptacles; drupes large, glossy, black with a 
durable bluish bloom; pedicels slender, thorny; calyx small, pale 
green; flesh dark-purplish red, meaty, solid, firm, moderately juicy; 
seeds rather large and hard; flavor subacid with pleasant aroma; 
quality good. 

The bush is a strong, vigorous grower and apparently possesses a 
rather unusual degree of hardiness. It is considered promising for 
the Middle Western States. 

The cluster illustrated in Plate XXXVI was grown by A. G. 
Gray, Pekin, Ind. 

DUCAT CHANGE. 

[PLATE XXXVII.) 

EARLY HISTORY. 

The original Dugat orange tree is reported to have come as one 
among a hundred imported from Japan about the year 1880 as 
TJnshiu (commonly known in this country as Satsuma) by Leonard 
Coates, then of Napa, Cal. About 1882 Col. W. S. Dugat obtained 
two of these orange trees from Mr. Coates’s nursery and planted them 
on his place in Beeville, Tex. One of these trees died. After the 
other one (which later came to be known as the “Dugat”) had been 
planted for several years, its habit of growth showed such striking 
peculiarities as to indicate that it was distinct from other sorts known 
in that section. Mr. G. Onderdonk, of Nursery, Tex., became inter- 
ested in this tree because of its evident value foi* that section and has 
been largely instrumental in directing attention to it.' 


> Letters btotorfcal notes trom 0. Onderdonk, October 18 and December 13, 1804. 
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The dwarfish habit of growth of the tree gave the impression for 
several years that it, like the Unshiu trees imported at the same time, 
was on trifoliata stock. This was later found to be an error, although 
it has since been found to succeed well upon -that stock. Correspond- 
ence with the importer and other efforts to identify the variety hav- 
ing failed to establish its identity, it gradually became known as the 
Dugat. It appears to have been first propagated commercially in this 
country about 1898 ' by Mr. E. W. Holbert, Arcadia, Tex. Since that 
time it has been considerably disseminated through Texas and Florida 
nurseries. 

nescaiPTioii. 

Form roundish, very slightly ribbed ; size medium to large ; stem 
stout, placed in a small wrinkled cavity; apex slightly flattened; 
surface rather rough; oil cells large, indented; rind tenacious, 
moderately thick; segments commonly 12, irregular, rather loose, 
leaving an open center; seeds plump, variable in size, color, whitish; 
flesh yellowish translucent, tender; juice abundant, translucent; 
flavor sprightly subacid with pleasant bouquet; quality good. Sea- 
son early, about the first of December in southern Texas. The crop 
is more uniform in siztf than Satsuma, and like other true oranges it 
keeps better than the Mandarin varieties. 

The tree makes a dwarfish, compact growth and is practically 
thornless. For some time it was thought to be fully as hardy as 
Satsuma, but the experience of the past six years indicates that it is 
injured by cold sooner than the Satsuma on the trifoliata stock in 
Texas. The tree appears to have remarkable recuperative capacity, 
however, and when banked to protect the trunk from destruction by 
frost, quickly renews its top. Under such conditions it is reported 
to come into fruit again much more quickly than the Satsuma. It is 
also considered a more regular bearer than Satsuma. Its chief value 
thus far indicated is for the Texas coast country, where it is being 
considerably planted. 

The specimen illustrated in Plate XXXVII was grown by Mrs. 
E. M. Dugat, Beeville, Tex. 

FAMILY AVOCADO. 

[PLATE XXXVJII.] 

ORIGIN. 

The original tree of the Family avocado was found by Prof. P. H. 
Eolfs, now director of the Florida Agricultural Experiment Station, 
on a place at Buena Vista near Miami, Fla., which came into his 


1 Letter from Q. Onderdook, January 12. 1911. 
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possession in 1902.’ The age of the tree' at that time is uncertain, 
but it was probably 5 or 6 years old. Its previous history is unknown. 

It was first propagated for experimental purposes at the Sub- 
tropical Laboratory of the Bureau of Plant Industry at Miami in 
1904. and has since been quite widely distributed for testing. Later, 
bud “wood was furnished to a number of nurserymen, several of whom 
have propagated it commercially. The name “Family” was given 
it about the time that it was first propagated in 1904. 

The original tree has failed to set fruit in but one year since 1902. 
It has the rather unusual habit of ripening its fruit, which is borne 
in clusters, over a period of 8 to 10 weeks, beginning 1 to 2 weeks 
later than the earliest varieties and continuing until the first fruits 
of the late sorts are ripe, or even later. It was because of this 
peculiarity that the name “ Family ” was selected for it by Professor 
Eolfs, it being well adapted to the supplying of fruit for family use ; 
but it is less desirable for commercial purposes than the varieties that 
ripen their fruit more uniformly. 

The original tree is still standing and is about 18 to 20 feet high. 
It is now rather spreading in habit of growth; when younger it was 
apparently more upright in growth, with branches somewhat inclined 
to droop. 

DESCaiPTION. 

Form obconical; size medium to large; cavity regular, small, shal- 
low, with gradual slope and furrowed; stem stout; apex furrowed, 
russeted; surface undulating; color yellowish green, marbled, splashed 
and striped with purplish red; dots numerous, yellow, many in- 
dented; skin of medium thickness; flesh yellowish green, tender, 
buttery; seed roundish, large; flavor mild, pleasant; quality good to 
very good ; season rather early to rather late. 

This variety is especially valued for local use in southern Florida 
and is worthy of testing in California. 

The specimen illustrated in Plate XXXVIII was grown by Prof. 
P. H. Rolfs at Miami, Fla. 

CECIL MANGO. 

[PLATE XXXIX,] 

EABLY HIBTOBY. 

The interest in the mango in Florida has now continued for a 
sufficient time to begin to bring to light some good seedlings grown 
from seed of choice imported sorts. Choice new varieties may now be 
expected to appear in considerable numbers os trees in seedling or- 
chards come into bearing sufficiently to demofistrate their distinctive 


1 letter ftom P. H, Bolfo, VfoTeoober 1, 1910. 




Plate XXXVil. 



Yearbook U. S. Oepr. oF Agncuirure. 1910. 





Plate XXXIX. 



Yeartjook U. S. Depf. of Agrtculfure. 1910. 




Tamopan Persimmon 



PBOMISINa NEW FBUITS. 


433 


characteristics. One of the most promising thus far is the Cecil, 
which originated at Miami, Fla. 

In 1902 ‘ about 200 mango fruits of the “ Philippine ” type were 
received by Mr. S. A. Belcher of Miami, Fla., from some point in 
Cuba. The seeds of these fruits were planted in pots and later about 
100 trees which grew therefrom were transplanted to permanent 
places on Mr. Belcher’s homestead, now owned by Hickson Brothers, 
2 miles west of Miami. 

The tree to which later the name “ Cecil ” was given bore a few 
fruits for the first time when it was 5 years of age. It was named in 
the spring of 1908, after the unusual merits of the fruit had become 
apparent, the name having been first published in a local paper. 
Its commercial propagation was begun in 1910. 

The tree is said to be a very vigorous grower, symmetrical in form, 
and a heavy bearer. The fruit begins to ripen at Miami about the 
first week in June. 

DESCEIPTIOK. 

Form oblong reniform, rather slender; size large; cavity regular, 
small, shallow, slope gradual; stem medium slender, fleshy where it 
joins the fruit; tip an inconspicuous beak, usually about half an inch 
from the longitudinal apex of the fruit; surface nearly smooth; color 
rich greenish or golden yellow, marbled lightly with brownish yellow ; 
dots numerous, russet, sometimes subcutaneous, green or gray ; bloom 
whitish; skin medium thick, tenacious; flesh yellow, tender, juicy 
with but very little fiber; seed thin, oblong, large; flavor sweet or 
mild subacid, rich, aromatic, pleasant; quality good to very good; 
season June to August at Miami, Fla. 

Apparently adapted to Florida and worthy of testing in Porto 
Rico and Hawaii. 

The specimen illustrated in Plate XXXIX was grown by Hickson 
Brothers, Miami, Fla. 


TAMOPAN PERSIMMON. 

[PLATE XL.] 

HI8TOBICAI. NOTES. 

The introduction of the Japanese persimmon into the United States 
aroused widespread interest throughout the country on account of the 
precocity of the trees and the large size and great beauty of the fruit. 
For many years large importations of grafted trees from Japan were 
made by commercial nurseries, with the result that the varieties 
obtainable from Japanese nurseries were widely tested throughout 

^ Letters from Hickson Brotbers, November 9 and 17, 1910. 
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the country. Much disappointment resulted when no sort was found 
among them sufficiently hardy to endure the winters north of the Gulf 
and South Atlantic States, except in specially sheltered locations. 
The fruits of most of them were found to retain their astringent 
flavor until they were too soft to ship or handle, so that their market 
value was considerably impaired. 

Bather indefinite reports continued to come from travelers and 
missionaries of hardier large-fruited sorts grown in the .interior of 
China that were superior in many respects to the Japanese varieties. 

In an effort to obtain stock of such varieties, Hon. Charles Denby, 
then United States Minister to China, at the request of the Pomologist- 
of the Department, in 1894 and again in 1895, procured and for- 
warded to the Department scions of sorts the fruit of which was of 
high repute in the Peking market. The scions were of two varieties, 
and Mr. Denby reported upon them at the time as follows : ' 

These scions were procured at the village ot Nluchuang, about 100 miles west 
of Peking. They were brought from this place because of the reputation It has 
for persimmons, being much resorted to by the Chinese themselves for scions. 
The trees from which they were cut grew on level ground at the foot of the hllla 
The soil was a yellowish loam, and the crops grown In the vicinity were Indian 
com and tall millet. An ordinary specimen of the Kao Chuang variety exam- 
ined by me was 9 inches in circumference, 21 Inches thick, and weighed 6 ounces. 
Such fruit Is sold at retail in Peking in immense quantities at 1 to 2 cash each 
(5 to 10 for 1 cent gold). The Uo pan variety measured 12 inches in circumfer- 
ence, 21 inches thick, and weighed 111 ounces. This retailed at 3 to S cash each 
(2 to 3 for 1 cent gold). 

The fruit is orange yellow In color. It is sweet In flavor, recalling the taste 
of the American persimmon without its astringent effect It is eaten raw. It 
ripens without frost 

Unfortunately the several lots of scions sent at that time, though 
packed and forwarded with great care, failed to survive the journey, 
arriving too dry and lifeless to propagate. Persimmon seeds sent by 
Minister Denby at the same time germinated freely, and several hun- 
dred trees were grown from them for distribution, but all proved to 
be of the small-fruited Diospyros lotm, which is used in the Orient as 
a stock for the more highly esteemed varieties. 

After this unsuccessful effort no systematic attempt to obtain the 
large varieties appears to have been made until 1905, when Mr. Frank 
N. Meyer, agricultural explorer in the Office of Foreign Seed and 
Plant Introduction of the Bureau of Plant Industry, sent from the 
Ming Tombs Valley, west of Peking, several lots of scions of a variety 
evidently closely similar to, if not identical with, ttie “ Mo pen ” pre- 
viously obtained by Minister Denby. This sort, which Mr. Meyer 

‘ Letter of Boa. Chulee Deabj to Secretary of Agriculture, dated Feklag, November 19, 
18W. 
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later found growing in several localities in China, he states is known 
as “ Ta mo pan shi tze,” signifying “ big grindstone persimmon,” on 
account of its large size and peculiar flattened form. Mr. Meyer 
states : ’ 

The ftult of this particular variety has a bright orange-red color, grows to a 
large size, measuring 3 to 5 inches in diameter, and sometimes weighs more 
than a pound. It Is perfectly seedless, is not astringent, and can be eaten even 
when green and hard. It stands shipping remarkably well. The fruit Is of a 
peculiar shape, having an equatorial constriction, which tnakes it look as if two 
fruits had been Joined, or, to use a more terse expression, as if somebody had 
sat upon it. The trees are very thrifty growers when once thoroughly estab- 
lished. They reach a height of 30 to 50 feet, and though the young branches 
are very erect, the older ones bend down a good deal because of the great 
weight of the fruit The trees seem to bear very heavy crops in some years, 
while In other years the harvest Is small A drawback of a large crop is 
that the great weight of the fruit causes the large limbs to snap off unless 
they are propped or tied up. This, therefore, has to be done regularly. It 
seems that when the trees of this variety reach the age of 40 or 50 years they 
begin to decline in vigor ; still, here and there old specimens may be seen that 
are near the century mark. 

These large persimmons are mostly used when fresh. Foreigners in China 
are fond of eating them with a spoon, and after being kept in a cool place for 
some hours the fruit is very refreshing. They can be eaten while still hard, 
like apples. By careful handling and by keeping the persimmons at a low 
temperature they can be preserved for several months. To keep them through 
the winter Che Chinese pile them In heaps, let them freeze thoroughly, and 
keep them frozen until they are needed. When wanted, they are simply put 
Into a vessel with cold water to be thawed slowly, and then they ate as good 
as when freshly picked. They can also be eaten when slightly frozen, like 
sherbet, and occasionally they are quite acceptable in that condition. 

Scions and young trees of this variety have been experimentally 
distributed by the Office of Foreign Seed and Plant Introduction 
under the name Tamopan (S. P. 1. No. 16921), and the variety has 
been sufficiently fruited to indicate its high promise. The fact that 
the fruit loses its astringence before softening gives it special value, 
and its unique form constitutes an effective identification mark by 
which it can be readily recognized in market. 

DESCBIPTIOH. 

Form oblate to roundish oblate with a conspicuous equatorial con- 
striction which distinguishes it from other types; size large to very 
large; cavity regular, large, deep, slope gradual, marked with four 
furrows and msseted; stem moderately stout; calyx segments of 
medium size, reflexed around stem; apex depressed, terminating in 


'Agricultural ExploratiouB in the Fruit and Nut Orchards of China* Bulletin 204, Bureau 
ol Plant Indiutry* pp. 11-12. 
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a small point located in the intersection of the sutures which divid 
the fruit into well-defined quarters; surface smooth ; color rich yellow 
to orange yellow; dots very minute; skin medium thick, tenacious 
covered with transient, whitish bloom; flesh yellowish, translucent 
texture very tender, melting, juicy; seeds undeveloped in specimen 
examined; flavor sweet, losing astringence before softening; qualit; 
very good. The tree is a strong, vigorous grower, showing good evi 
dence of productiveness. 

The fruiting of this variety in America has thus far been restrictei 
to North Carolina and Florida. Its cold endurance is therefore no 
yet determined, but it is considered promising for experiments 
planting in the territory south of the Potomac, Ohio, and Missoui 
rivers and on the Pacific coast. Its northern source in China sug 
gests the possibility of sufficient hardiness to thrive as far north a 
our native persimmon succeeds. 

The specimen illustrated in Plate XL was grown by the Glen S1 
Mary Nurseries Co., Glen St. Mary, Fla. 



THE PRECOOLINO OP FRUIT. 


By A. V. Stcbenbauch, E^spcrt in Charge of Fruit Transportation and Storage 

Innestigations^ and S. J, Dennis, Expert in Refrigeration, Bureau of Plant 

Industry, 

INTRODUCTION. 

The term “ precooling ” has been applied to the rapid and prompt 
cooling of fruit or other produce before it is shipped or stored. Ice 
and salt or mechanical refrigeration are usually employed as the 
cooling agents. The object of precooling is to reduce the temperature 
of the fruit as quickly as possible to a point where ripening will be 
retarded and decay and deterioration prevented. 

Probably no process of fruit handling has so rapidly attracted 
widespread interest within so short a time after it was first suggested 
as has this comparatively new idea in preparing fruit for shipment 
over long distances. 

The purpose of this paper is to present in a rather conservative 
and concise form the progress and results of the investigations which 
have been made by the Bureau of Plant Industry and to give the 
exact status of the process as far as it has been applied under com- 
mercial conditions. 

Many problems connected with the rapid reduction of the tem- 
perature of fruit remain to be solved. It is not yet certain just 
what system of cooling is preferable, whether the cooling should be 
accomplished before the fruit is loaded in the cars, or whether cool- 
ing after loading is most advantageous. Careful and comprehensive 
study of all phases of the subject and a long series of tests will be 
required before the problems are fully solved. 

Precooling of fruit has already received commercial application. 
A number of plants have been erected and are in operation in 
California, and many more are projected in various parts of the 
country. Some of these plants, operated by associations of growers 
or shippers, precool the fruit before it is loaded; some, constructed 
by transportation companies and operated in connection with the 
refrigerator-car service, are car-cooling plants and accomplish the 
precooling after the fruit has been loaded and delivered to the 
railroads. 

The ideal system of precooling for all conditions has not yet been 
found. While the process has not yet wholly passed the experi- 
mental stage, its importance as a means of promoting the safe trans- 
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portation of fruits for great distances has long been fully recognized 
and its use will be extended as rapidly as the principles can be 
worked out and their practical application under different conditions 
and to different crops demonstrated. 

THE REASO?^S FOR PRECOOLINO. 

During the maturing of a normal fruit on the tree certain chemical 
and physiological changes are constantly taking place within the fruit 
itself. These changes, which result in the acquirement of quality and 
flavor, constitute the ripening processes. After a certain point is 
reached the fruit becomes overripe, quality and flavor are lost, and de- 
terioration progresses until eventually the fruit is destroyed by fun- 
gous decay or fermentation, or through destructive physiological 
changes. 

A fruit may be considered as a living organism which has a definite 
span of existence, the length of this span depending upon the condi- 
tions surrounding the organism. The most important factor which 
modifies this span of life is temperature. When the fruit is removed 
from the parent plant the life processes constituting ripening are ma- 
terially hastened and the life span is greatly shortened if the fruit is 
allowed to remain warm for any considerable length of time. Hence, 
the importance of reducing the temperature as promptly and rapidly 
as possible after the fruit is picked. 

The length of the life span differs with the character of the fruit. 
It is shortest in the soft fruits, such as berries, cherries, peaches, apri- 
cots, plums, and most pears, and longest for the harder fruits — citrus 
fruits and apples. It varies with different varieties within the same 
group of fruits. Some varieties of apples, for example, keep longer 
than others; lemons keep longer than oranges. The importance of 
quick and prompt cooling — precooling — then, is greatest in the case 
of the soft fruits and least for the harder fruits. Experience so far 
confirms this rule. 

Aside from the breaking down from overripeness, fruits are subject 
to premature decay due to the attacks of various fungi. The most 
common forms of these fungi, however, have not the power to pene- 
trate the sound, unbroken skin of a healthy, normal fruit. Most of 
the decay occurring in fruits in transit and storage starts at injuries 
and breaks in the skin, caused almost entirely by rough handling in 
preparing the fruit for market, either in picking, grading, hauling, or 
packing. Wounds, bruises, scratches, or abrasions of any kind allow 
the organism of decay to gain entrance. Other fungi which are not 
dependent upon injuries to start, attack fruits in transit and storage; 
but these forms of decay are much less prevalent. 



THE PBECOOLINO OF FETJIT. 


439 


The germination of the decay spores, which are analogous to the 
seeds of higher plants, is dependent upon proper moisture and tem- 
perature conditions. Germination does not take place while the fruit 
is perfectly dry or when the temperature is low. After the spores 
have germinated, however, and the decay has started within the fruit, 
even as low a temperature as 32“ F. will not wholly check it. Growth 
of the mold is only retarded and the decay continues slowly to 
develop. 

The prompt and rapid reduction of the temperature below the 
point where the decay spores will germinate prevents the development 
of the disease, and even fruit which has been rendered extremely 
susceptible through mechanical injury of some kind can be trans- 
ported with only slight loss from decay when promptly cooled. It is 
not advisable, however, to depend upon precooling to prevent decay 
following injuries. The spores of the fungi are not destroyed by the 
low temperature. They merely remain dormant until conditions are 
favorable for their germination and growth. These conditions usu- 
ally exist as soon as the fruit is unloaded from the cars, especially in 
humid, hot weather. The loss from decay is thus transferred to the 
market end, and such fruit will soon gain a reputation for poor market- 
holding quality and will be discounted accordingly. It is just as 
important that fruit remain in sound condition long enough after 
arrival in market to be sold and consumed as it is to get it to market 
sound. Precooling may not be legitimately substituted for careful 
handling in preparing fruit for shipment. 

RE\TEW OF PRECOOUNG INVESTIGATIONS. 

The precooling investigations of the Bureau of Plant Industry 
were begun in 1904, when, so far as is known, the first application 
of this principle to the handling of fruit was made by Powell, in 
Georgia, in connection with a study of the causes of decay in peaches 
during transit from the Southeastern States to northern markets. 
These investigations have been continued and extended as rapidly 
as the means at command would permit, and it will be necessary to 
continue the work for a number of years, as many problems remain 
unsolved. The work so far has included the cooling of peaches, 
oranges, and table grapes in California, and additional work on 
peaches in Georgia. 

In the first peach work in Georgia and California (1904 and 
1905) the precooling was done in ordinary refrigerator cars. The 
bunkers were filled with ice and salt and the fruit was stacked openly, 
half a carload being cooled at a time to allow free circulation of 
the cold air. These experiments were therefore of the “ warehouse ” 
type of precooling, which insures the thorough cooling of every 
package before it is loaded for shipment. 
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For the orange and grape -work and for the later peach work in 
Georgia special equipment, using mechanical refrigeration, was pro- 
vided. Most of the orange work was done in connection wiUi com- 
mercial cold-storage plants, including cooling in refrigerated rooms 
before loading and by blowing cold air through the cars after 
loading. 

Later, in 1908, a special, portable, experimental precooling plant 
was added to the Bureau equipment, which makes the work largely 
independent of commercial plants and renders it possible to carry 
on precooling investigations at any point having railroad facilities. 
The outfit consists of a 12-ton ammonia compression system installed 
in one end of a specially constructed freight ear. The other end of 
the car is heavily insulated, and forms a coil room containing 5,000 
feet of 1^-inch ammonia expansion piping. Engines, fans, pumps, 
condensers, dynamos, and electric motors are included, and provision 
is made for accurately measuring the temperature, refrigeration, 
power, and other factors, so that full data can be obtained. The cool- 
ing is accomplished by circulating air over the piping in the coU 
room by means of a 46-inch exhaust fan of the centrifugal type, 
which forces the cold air through removable insulated 20-inch pipes 
to an adjacent car or building. Plate XLI, figures 1 and 2, show this 
plant in operation at Lodi, Cal. Since 1908 all precooling investiga- 
tions of the Bureau have been made with this portable outfit. 

The first car precooling of oranges was done by circulating cold 
air through the cars from a commercial cold-storage plant by means 
of fans and connecting tubes or ducts, provision being made to re- 
verse the air current when necessary. During 1909 the car precooling 
of oranges was accomplished by means of the portable plant. 

The cooling of oranges before loading was done in ordinary cold- 
storage rooms provided with a liberal amount of piping. The orange 
work is the most comprehensive of any precooling work done with 
fruits. The car-prccooling work with this fruit included tests on 44 
cars; in the warehouse storage-room cooling, 30 carloads were han- 
dled. The results of this work are corroborative and definite and 
show that to accomplish the precooling with any reasonable degree 
of rapidity after the fruit is loaded in cars requires the use of very 
large volumes of very cold air. The difficulty of cooling fruit 
wrapped in paper and tightly packed in boxes was strikingly shown, 
and where the time element is important heavy machinery and power 
must be provided. This work also brought out the impracticability 
of cooling all parts of the car equally; there were frequently differ-i 
ences of more tiian 20 degrees between the coldest and the warmest 
fruit in the same car after a run of 18 to 24 hours. It therefore be- 
comes necessary in car precooling to chill some of the boxes as nearly 
to the freezing point as p&sible and then to depend upon an equaliza- 
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Fig. 1. -General View of Precoolino Car (at the Left) Containing the 
Machinery AND Coils for Coolinq the Air which is Circulated through 
THE Air Pipes Suspended Above to the Car of Fruit Beyond. 



Fig. 2. —View Showing the Cold-Air Pipes Connected to a Refrigerator Car 
Loaded with Fruit. 


THE PORTABLE EXPERIMENTAL PRECOOLING PLANT OF THE U. S. 
DEPARTMENT OF AGRICULTURE, OPERATING ON TABLE GRAPES 
AT LODI, CAL., 1910. 






Yearbook U, S. Dept, of Agncullurc, 1910. 


Plate XLII. 



Fiq. 1— General View of Plant from the East Side, Showing Precooling 
Building and Covered Air Ducts Leading from It to the Car Sheds on 
Either Side. 



Fig. 2.— Interior of Precoolinq Shed, Showing Flexible Air-Pipe 
Connections for Withdrawing Air from Cars. 


RAILROAD CAR-PRECOOLING AND ICING PLANT AT COL- 
TON, CAL., BUILT AND OPERATED BY ONE OF THE 
TRANSCONTINENTAL RAILROAD LINES. 
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Plate XLIM. 



Fig. 1.— Adjustable Door Connection for Blowing Cold Air 
INTO Doorways of Cars. Showing Curved Baffle Plates for 
Distributing Air into Upper Parts of Cars. 

[Ill use- Hi ihi.* Ciir i'reoMvIiuu iiii'l iciui; |iIhiiI«i <’oUoii, 



Fig. 2.-PRECOOLINQ Room in an Orange-Packing House at Upland, Cal.. Show- 
ing Air Ducts for Distributing Cold Air through Perforated False Floor 
AND Ceiling. 


[CuUl air forced into the room Uirough holes in the lhH>r is wilfulnuMi (liroogh lioles in ihe 
L'oiling.l 
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Plate XLIV. 



Fig. 1.— General View of Ice-Storage Building and Precoolinq Shed. 



Fig. 2.— End View of Precooling Shed. 

I I'luU'r till! ioiiiK plftUonn. In'tween the two tracks, arc the ettM-air supply and return ducts 
licrcby coU! air is circiilaled through the cars by ineansof the adjustable swinging air 
pilHJs ovcrliend ) 

CAR-PRECOOLING AND ICING PLANT AT SAN BERNARDINO, CAL. 
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Plate XLV. 



Fig, 1. -Canvas Hoods used at an Orange-Precooling Plant at East Highlands, 
Cal, to Prevent Loss of Colo Air in Loading Precooled Fruit Into Cars. 

[When ill n«e. the (mmxIs are fxieu'le*! av'rtin't the sides ci tlu» cars; ni cither times tlie iicx'icls are 
inirU'd bar-k iiguiii'i Uu' l.inildiiig ) 



Fig. 2.-PRECOOLING Room in an Orange-Packinq House at East Highlands, Cal, 
Showing Roller Conveyor for Carrying the Packed Boxes of Fruit into the 
Precoolinq Room. 

[The marking on the Huor is iiUendcrl to facilitate rt^nlarity in stacking so as to provide proper 
air-circnlatiou spaces between llie bo.TCH.| 
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tion of the fruit temperatures to bring the carload as a whole down 
to the desired point. It was found that the wrapped and tightly 
packed oranges can be exposed for several hours to a direct blast of 
air many degrees below the freezing point of the fruit without danger 
of freezing. 

In the storage rooms the time element is not so important. From 
36 to 48 hours, depending upon the initial temperature of the fruit 
and the efficiency and capacity of the refrigeration, were required to 
cool the fruit to the temperf.ture which would be maintained by the 
iced refrigerator cars en route. 

As already mentioned, the peach precooling work in Gleorgia in 
1904 and the California work of 1906 were of the “ warehouse ” type 
of cooling. This work was fundamental, and all subsequent investi- 
gations along these lines were based upon the results there obtained. 

The possibility of safely transporting fruit which had been well 
ripened on the tree and preserving its quality and flavor was fully 
demonstrated. In addition, the loss from decay was materially re- 
duced in the precooled cars. The equalization of temperature condi- 
tions in the refrigerator cars was strikingly shown. There was far 
less difference between the top and bottom tiers of the load than is 
usual under ordinary icing methods. 

The work done with the portable plant in Georgia in 1910 was of 
the car-cooling type. Fourteen cars of peaches were precooled after 
loading. Much more rapid cooling was accomplished than was pos- 
.sible with oranges, as the Georgia peach is packed in 6-basket slatted 
carriers without wrapping. The average initial fruit temperature 
was 73.9° F. ; an average reduction of 21.1 degrees was accomplished, 
the time of running averaging 5 hours 36 minues. Insufficient water 
supply prevented the operation of the plant to its full capacity; 
otherwise better results would undoubtedly have been possible. 

The average decay found in the “ extra fancy ” fruit on arrival at 
New York was 7 per cent in both the fourth and bottom tiers in pre- 
cooled, as compared with 19.46 and 8.2 per cent on the fourth and 
bottom tiers, respectively, of nonprecooled cars. In the “ fancy ” 
grade the decay averaged 5.8 and 2.9 per cent, respectively, in the 
precooled fourth and bottom tiers, and 14.1 and 6.2 per cent for the 
same tiers, respectively, in nonprecooled shipments. The extra fancy 
grade was larger and softer fruit and received more squeezing and 
bruising in handling and packing; hence the larger percentages of 
decay. The equalizing effects of precooling and the avoidance of 
excessive decay frequently occurring in fruit loaded on the upper 
tiers are thus strikingly shown. 

The California table-grape precooling of 1909 and 1910 was of the 
car-cooling type after loading. The results of this work are rather 
indeterminate and no satisfactory conclusions can be drawn. The 
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precooling was effective in checking the decay which ordinarily fol- 
lows injuries to the grape berries due to careless handling, but it 
proved less effective and in some shipments failed to prevent the 
development of other forms of decay occurring after wet weather. 
The results of the two seasons are corroborative and show that some 
problems in the precooling of grapes in cars still remain which are 
thus far not fully understood. The question arises whether the un- 
avoidable inequality of cooling of the grapes in the cars is responsible 
for the inconsistent results, and if this is the case serious doubt may 
be thrown on the practicability of cooling this class of fruit after 
loading. 

TYPES OP PHEOOOUNG PLANTS. 

UETHODS AND CDNDinONl. 

The precooling plants thus far in commercial use are of two dif- 
ferent types. In one, the cooling is accomplished before loading in 
cars; in the other, after loading by forcing cold air through the cars. 
Plants for cooling before loading consist of insulated rooms provided 
with means for thorough cooling and do not differ greatly from ordi- 
nary cold-storage warehouses; they have been termed “warehouse 
precooling plants ” to distinguish them from the car-precooling type. 

The car-precooling plant must be equipped with refrigerating 
machinery of relatively large capacity in order to accomplish the 
cooling as rapidly as possible without danger of unduly chilling any 
portion of the contents of the cars. The construction of numerous 
plants of this type at points where but few cars are to be cooled is 
impracticable on account of the relative cost of the machinery re- 
quired and the short time each day that this machinery can be 
utilized. If plants are not located at all principal shipping points 
the delay and additional cost of switching cars to the plants are 
disadvantages. To avoid extra switching, the cooling and icing of 
the cars must be accomplished at the same plant. For these reasons 
the cooling of fruit in cars can be performed to advantage only by 
the transportation companies in connection with the refrigerator-car 
service. 

With refrigerator cars as at present constructed and with the 
arrangement for circulating the cold air through the cars at the 
cooling plants so far erected, there is unavoidably a very consid- 
erable leakage of cold air and loss of refrigeration. The colder the 
air the greater the cost of producing it and the larger the loss of 
refrigeration by leakage. The jolting and racking of the cats in 
service tends to open crevices and seams, so that except when new 
they are far from being tight enough to prevent a considerable loss 
of air, with only veiy slight air pressures. 
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To precool fruit quickly in cars and to make up the unavoidable 
losses of refrigeration due to the leakage of the cold air requires a 
considerably larger and more expensive cooling plant than is neces- 
sary to cool the same quantity of fruit more slowly in a well- 
constructed warehouse room. In the warehouse there is less necessity 
for hastening the cooling; the air need not be so cold nor circulated 
so rapidly; the room can be more tightly constructed and better 
insulated than a refrigerator car; the loss of cold air and refrigera- 
tion is not so great; and the cooling is accomplished at less cost. 
The warehouse type of plant is the only practicable one for the ship- 
per who desires to precool his own fruit. 

The types of packages and methods of packing at present in use 
do not admit of a sufficient circulation of air through the packed 
fruit to cool it at all rapidly. Thorough cooling is necessarily some- 
what slow unless very cold air is used. Kapid cooling of packed 
fruit will necessarily be very unequal, the fruit in the outer portions 
of the packages cooling very much more quickly than that in the 
interior. Too long an exposure to extremely cold air will result 
in freezing the outer fruit before that in the interior is thoroughly 
cooled. On the other hand, those who have not made actual tests 
of the temperature of the fruit under such conditions will probably 
be surprised at the length of time that warm fruit may be exposed 
to extremely cold air before becoming unduly chilled. The tem- 
perature of the air surrounding the fruit package does not indi- 
cate at all the temperature of the fruit itself unless it has been 
exposed to the air temperature for many hours. This is particu- 
larly true of the fruit in the centers of tightly packed boxes or 
crates and of fruit wrapped in paper. The blowing of cold air 
over fruit has very little or no effect in preserving it unless continued 
until the temperature of the fruit itself is actually lowered. This 
fact has not been entirely appreciated in some of the commercial pre- 
cooling work so far performed. It has been assumed apparently 
that because the fruit packages have been exposed for an hour or 
more to moderately cold air the fruit is therefore cold, which may 
be far from being true. 


CAR-PBEOOOLING PLANTS. 

Three plants of the car-precooling type have been erected in Cali- 
fornia. All of these combine ice manufacturing and car icing with 
the precooling and are operated by railway companies in connection 
with the refrigeratqr-car service. The plants are located at im- 
portant junction points connecting directly with the main lines to the 
East. Long sheds protect the cars, cold-air ducts, and icing platforms 
from the direct heat of the sun. The cars are* iced immediately after 
precooling without additional switching. 
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PBECOOLING plants at B08E9ILLE AND COLTON, CAL. 

The precooling plants at Roseville and Colton, Cal., are nearly 
alike in size and arrangement, having been installed by the same 
company. Plate XLII, figure 1, shows a general view of the plant 
at Colton. Large exhaust fans force the air through an insulated 
coil room containing many thousand feet of ammonia expansion or 
cooling coils into the cold-air duct which extends alongside the pre- 
cooling track under the icing platform. Flexible branch pipes con- 
necting with the cold-air duct carry the air into the cars through 
false or temporary doors which are set into the car doorways. 
Plate XLIII, figure 1, shows the adjustable door connection as it 
appears when disconnected and swung aside. After passing through 
the cars the air is withdrawn through the ice hatches at both ends, 
which are connected by means of flexible branch pipes to the return- 
air duct located above the cars. (PI. XLII, fig. 2.) When desired, 
an intermittent system of circulation can be put into operation. 
Under this system the air is drawn from the cars by the fans and 
discharged alternately into the coil room and the outside air, the dis- 
charge in each case continuing for a few seconds. During the in- 
terval of the discharge into the outside air the cold-air supply is 
cut off, while the fans continue to e.xhaust from the cars, and the 
air pressure in the ears is thus very slightly reduced. The inter- 
mittent circulation is employed for a few minutes at a time several 
times during the cooling of a car. It is claimed that this intermit- 
tent exhaust tends to remove from the cars and air ducts the ex- 
halations from the fruit which are supposed to promote decay if 
allowed to remain. It is claimed that rapidity of cooling is pro- 
moted by the alternate slight variations of air pressure in the cars, 
which are supposed to assist in working out the warm air from the 
interior portions of the fruit packages. 

The Roseville plant accommodates 20 cars at one setting. The 
refrigerating machinery, which can be employed for either ice mak- 
ing or precooling, has a capacity of 260 tons (i. e., equal to that fur- 
nished by 260 tons of ice) per 24 hours. The Colton plant is 
provided with refrigerating machinery of the same capacity, but 
has two precooling sheds, as shown in Plate XLII, figure 1. Each 
shed accommodates 20 cars at one setting and is intended to be used 
alternately with the other, the cold-air blast being delivered to either 
shed, as required, while the cars in one are being iced and switched. 

PtlCOOUHO PLANT AT SAN BEKNAXOINO, OAL. 

The precooling plant at San Bernardino, Cal., includes two adja- 
cent tcuks, as shown ill Plate XLIV, figure 1. Sixteen cars on each 
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track can be precooled at one time. A concrete structure between the 
tracks incloses both the cold-air supply and return ducts and sup- 
ports the icing platform. The branch pipes connecting with the ice 
hatches at both ends of the car arch over from the main air ducts to 
the tops of the cars. These connecting pipes are insulated and are in , 
two sections, swiveled together, so that the free end of the outer sec- 
tion may be swung to any position. A bellows-like section on the 
free end admits of adjustment for cars of any height (PI. XLIV, 
fig. 2). 

The particular features of this plant are those relating to the con- 
trol of the air pressure in the ducts according to a system designed 
to minimize the effect of air leakage from the cars. Two sets of fans 
are used, one set drawing the air from the suction duct and discharg- 
ing into the coil room, the second set drawing the cold air from the 
coil room and forcing it into the cold-air supply duct. The speed 
of these two sets of fans is so regulated that the air pressure in the 
supply duct is maintained as much above atmospheric pressure as 
that in the suction duct is below that of the atmosphere, a system of 
automatic air valves at the end of the ducts farthest from the funs 
assisting in this regulation. The object of this air-pressure regu- 
lation is to maintain in the cars which are being precooled an air 
pressure as nearly as possible exactly equal to the pressure of the 
outer air, thus preventing any leakage of air either inward or out- 
ward. The air is cooled by passing over cold-brine piping in the coil 
room. The air ducts, which are insulated, are also refrigerated by 
brine piping to prevent the air in the ducts from becoming warmed 
by heat leakage through the walls. Brine, which is cooled by the 
ammonia system, is used for distributing the refrigeration, as it 
admits of storing up refrigeration in the cold brine in the intervals 
while no cars are being cooled. This stored refrigeration is utilized 
to give a colder air blast and promotes rapidity of cooling at the 
beginning of the run. The volume of air forced through each car is 
estimated at 6,000 cubic feet per minute. 

PLANTS FOB PRECOOLINO REFOBE LOADING IN CARS. 

THE INyULAIEO-KOOM METHOD. 

Five plants for precooling before loading in cars arc now in opera- 
tion in California. They have been installed by shippers or by local 
associations of growers and shippers. They consist of one or more 
insulated rooms, with, arrangements for refrigerating the same either 
by mechanical means or by the use of ice and salt ; provision is also 
made for air circulation through the rooms, usually by means of fans. 
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The plant at Pomona comprises 6 insulated rooms, which are lo- 
cated in the basement of an orange-packing house. A large fan 
circulates the air from these rooms through a cooling room contain- 
ing about 11,500 feet of ammonia expansion piping. Immediately 
after packing, the fruit is transferred to one of the cold rooms. The 
transfer of the packed boxes both into and out of the cooling rooms 
is accomplished by automatic mechanical conveyors, with a minimum 
of hand labor and with little loss of refrigeration by the opening of 
doors. About 6 cars of oranges per day are precooled to a tempera- 
ture of 35° F., the usual period of cooling being about 48 hours. 
When used as a storage plant, 42 cars of fruit can be held in the cold 
rooms. 

The ammonia for cooling the air blast is obtained by a pipe line 
from an adjacent ice-manufacturing plant, the charge for the refrig- 
eration being based on a fixed price per box of oranges precooled. 

PBECKWLINO PLAHT AT EAST HI0HLAND8, CAL. 

The plant at East Highlands has 6 insulated fruit-cooling rooms on 
the first floor of an orange-packing house. It is a combined precool- 
ing and ice-making plant, the ice manufactured being used partly in 
icing the cars of fruit shipped from the packing house and partly dis- 
posed of in the local retail ice trade. The packed boxes of fruit are 
carried by automatic conveyors from the packing house into the cold 
rooms, and after precooling are trucked from the cold rooms into the 
cars. F olding canvas hoods, or vestibules, shown in Plate XLV, figure 
1, extend against the sides of the cars and provide closed passages 
into the cars. Plate XLV, figure 2, gives a view in one of the cooling 
rooms, showing a portion of the conveyor and the method of marking 
the floor to insure regular placing of the boxes so as to leave proper 
spaces for air circulation. Each room is cooled by about 1,450 feet 
of 2-inch ammonia expansion piping arranged in a loft immediately 
above the room. No forced circulation is used. The ammonia plant 
used for precooling has a cooling capacity equal to 20 tons of ice a 
day. The plant is designed to cool the ^it from 90° to 34° F. in 
48 hours at the rate of 2,600 boxes (about 7 carloads) per day. The 
looms have a combined storage capacity of 24 cars of packed fruit. 

rEECOOUHO FIAHT AT UPLARD, CAU 

The plant at Upland has 4 insulated fruit rooms, which are situ- 
ated in the basement of an orange-packing house. The cooling is 
accomplished by the use of manufactured ice, which is crushed me- 
chanically, mixed with coarse salt, and placed in large tanks located 
above the to be cooled. In these tanks are coils of pipe filled 
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with calcitun brine, which is chilled by the low temperature produced 
by the ice-and-salt mixture. The brine chilled in these coils circu- 
lates automatically by gravitation through another set of cods in a 
room below. The air in the fruit room is chilled by being forced 
over these cold-brine coils. Plate XUII, figure 2, gives a view in 
one of the fruit rooms, showing the air ducts for distributing the cold 
air through a perforated false floor and ceiling. This system has been 
patented. 

For the first 36 hours after warm fruit is placed in the precooling 
rooms the cooling is accomplished by a forced circulation of air 
through the ice-storage room in the basement and through the fruit 
rooms, in order to perform as much cooling as possible by the use of 
ice alone without additional expense for handling, crushing, and salt- 
ing. ■ After the fruit is partly cooled, lower temperatures are ob- , 
tained by circulating the air from the fruit rooms over the colder 
brine coils. The usual period of cooling is about 72 hours, the 
temperature of the fruit at the end of this time being 38° to 40° F. 
The plant is designed to precool 8 cars of oranges a day and has stor- 
age capacity for 16 carloads of packed fruit. 

FBICOOUSa PLANTS AT NEWCASTLE, CAL. 

The two plants at Newcastle are practically identical and form 
part of a proposed system of small plants operated from a common 
central refrigerating plant which furnishes cold air for the indi- 
vidual small precoolers. Each precooler consists of a single insu- 
lated room located on the main floor of a loading shed. At one side 
of the room is the precooling compartment proper, through which the 
packed boxes or crates of fruit are carried back and forth several 
times by a mechanical conveyor, which is the special feature of these 
plants. A strong blast of cold air is forced by a fan through the pre- 
cooling compartment, which is but little larger than is necessary to 
allow the boxes or crates to pass through, so that the air current is 
confined closely to the fruit. After passing through the precooling 
compartment the escaping cold air cools the room which is used for 
holding the precooled fruit until it is loaded into the cars. By regu- 
lating the speed of the conveyor the time the fruit remains in the 
precooler may be varied from 20 to 80 minutes, according to the 
degree of cooling desired. On account of the short time that the 
fruit is exposed to the cold air, the actual reduction of temperature 
is small. 

8HAU. PBECOOUN-O PLANra COOLED BT ICE AND SALT. 

For several years orchardists in the valley of the Hudson River, 
in eastern New York, where natural ice is ordinarily obtainable at 
low cost, have used small cooling plants consisting of one or more 
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rooms, usually insulated with sawdust-packed walls and cooled by 
a mixture of crushed ice and salt, contained in upright tubes or cylin- 
ders of galvanized sheet iron ranged along the walls of the rooms. 
At the top the tubes terminate in a small box or tanlc of galvanized 
iron which is set into the floor above and covered with a tight-fitting 
lid. The ice and salt are hoisted to this upper floor and dumped 
into the tubes. Suitable gutters at the bottom of the tubes carry 
away the drip from the melting ice-and-salt mixture. The tempera- 
tures of the rooms arc controlled by varying the proportion of salt 
used with the ice, temperatures as low as 32° F. being easily and 
steadily maintained. 

On account of the proximity to important markets, the necessity 
for precooling fruits in these sections is not very urgent and these 
plants are used mainly for storage purposes, to enable the growers to 
pick and market their crops to best advantage. These plants may 
also serve for precooling on a small scale. The construction is sim- 
ple and inexpensive, and the plants appear to be well adapted for the 
precooling or storage of fruits on a small scale in any locality where 
the cost of ice is not too great. 

CONCLUSION. 

Precooling has become a very important factor in the transporta- 
tion of fruit. To the grower and shipper it is important as a means 
of extending the marketing area of the product by assuring its de- 
livery in sound condition over long distances. To the carrier the 
sound condition of the fruit is an important consideration, but 
mainly from the traffic standpoint. Precooled fruit may be loaded 
more closely and heavily, thereby increasing the carrying capacity of 
the cars, and less ice will be consumed en route. But whether the 
reduction of the initial temperature is properly the function of the 
shipper or the carrier is still an open question. 

As an adjunct to careful handling in preparing fruits for market, 
precooling will materially assist in minimizing losses from decay and 
deterioration in transit. It is in no sense a panacea for all the diffi- 
culties of carrying fruits in sound condition to distant markets. It 
can not improve the quality or condition of the product packed and 
can only temporarily retard decay following injuries made by rough 
handling; but it renders unnecessary the packing of such fruit as 
peaches, plums, and apricots in a hard, green condition in order to 
offset the ripening which takes place in cars under ordinary icing 
methods. It reduces the differences frequently occurring between the 
top and bottom tiers of the load by equalizing temperature conditions 




CAMPHOR CULTITATION IN THE HNITEB STATES. 

By S. C. Hood, Sdeniiflc Assistant, and E. H. Teee, Physiologist tn Charge, 

Ogice of Drug-Plant, Poisonous-Plant, Physiological, and Fermentation Inves- 
tigations, Bureau of Plant Industry. 

INTRODUCTION. 

The camphor tree seems to be native in the coastal regions of 
southeastern Asia, both on the mainland and in the southern part of 
the Empire of Japan. It is but natural, therefore, that the earliest 
records of the plant should occur in Chinese literature. In the 
sixth century A. D.’ tlie tree was referred to as a valuable timber, no 
reference being made, however, to the gum. It is somewhat strange 
that a search of the older Chinese literature should have failed to 
develop any earlier references to either the tree or its rather striking 
product. 

The name has been traced to various possible sources, among others 
to the Sanscrit “ karpura,” meaning white. The early literature of 
India, as well as the Greek and Roman classics, contains no references 
to camphor. It seems to have been well known to the Arabians, the 
gum having been first mentioned early in the sixth century A. D. 
It appears under the name of “ caphura ” in a medical prescription 
written at about this time by Actios, in Mesopotamia. During the 
ascendancy of the Arabians in the Mediterranean region, camphor 
seems to have become a well-known product enumerated among arti- 
cles possessed by princes and other persons of great wealth. The 
refining of camphor seems to have originated with the Venetians, 
and was long thereafter carried on in Holland as a secret process. 
In time, however, information on the subject seems to have become 
more widely diffused, and with the return of travelers camphor trees 
were brought to the Occident. Camphor has long enjoyed a promi- 
nent place in medicine, but it was not until its usefulness in the 
making of various technical products was demonstrated that com- 
merce in camphor reached great importance. 

Within the last fifty years there has been a greatly increased de- 
mand for this product in the manufacture of celluloid and other nitro- 
cellulose products. It enters into the manufacture of many pharma- 
ceutical preparations, and from it are made various antiseptic com- 

t- See nackiger, F. A., Pharmakognosle des PflanHnrelches, 3d ed., Berlin, 1891, p. 169. 

149 


1— tOVST'— VBK 1910 29 




450 TEABBOOK OP THE DBPABTMBlfT OF AGMCULTUKE. 

pounds. It is also used as an insecticide. There are probably few 
plant products which find so many and such varied uses as camphor. 

The following table shows the quantity and value of the importa- 
tions of camphor during the past ten years: 

Importations of camphor into the United States, for consumption, from 1899 
to 1909, inclusive.' 


Yew eading Tuae 30— 

Qaoatlty. 

Tot^ Tftlue. 

Vftlue per pound. 

C^de. 

Reflaed. 

Grade. 

Refined. 

Crude. 

Refined. 


PoHUda. 

Posnii. 

IMlars. 

Uofkrt. 

CetUt. 

CeiU9. 

18M 

1,807,5(2 

90,743 

322,100 

28,806 

17.8 

31.7 

IMO 

1,789,580 

109,971 

485,071 

42,901 

27.1 i 

39.0 

ISOl 

2,175,874 

77,318 

738,875 

39,507 

34.0 1 

51.1 

1902 

1,831,058 

186,882 i 

576,405 

61,592 

31.5 

33.0 

1903 

2,508,420 

43,696 

764,403 

19,399 

30.5 

44.4 

1904 

2,819,883 

152,558 

874,709 

64,234 

31.0 

42.1 

1905 

1,924,077 

214,050 

638,765 

117,277 

33.2 

54.8 

1906 

1,668,799 

338,458 

608,463 

207,813 

36.5 

61.4 

1907 

3,138,397 

463,977 

1,572,881 

373,137 

60.1 

8ad 

1008 

2,811,358 

519,880 

1,365,287 

322,755 

48.5 

62.1 

1900 

1,990,499 

430,564 

602,530 

151,990 

30.3 

35.S 


iFrom ftnnoAl reports of Foreign Commerce end NerigetioQ of the United Btatee, published by the 
Uepartmtmt ^Conuoeroe and Labor. 


The greater part of the world’s supply of camphor comes from 
Formosa, but there is a relatively small production in Japan. The 
Japanese camphor monopoly controls the entire output of Japan and 
Formosa and is said also to handle a considerable portion of that 
produced in China. The output of the monopoly for the year ended 
March 10, 1910, was about 8,000,000 pounds of camphor and 
camphor oil. 

Within recent years there has been a revival of the industry in the 
Chinese province of Fukien, and during the year 1909 there were 
shipped from that province to Foochow about 1,064,000 pounds of 
camphor and 2,660,000 pounds of the oil. In both China and For- 
mosa camphor is made from the native forest trees and until recently 
there had been no serious movement toward replanting. The camphor 
forests are thus becoming exhausted, and if the cultivation of this 
tree is not begun we must inevitably face a shortage of camphor with 
consequent high prices. 

present methods of manufacture. 

Until recent years no attempt has been made in either China or 
Formosa to improve the methods of camphor manufacture. The 
usual apparatus consists of a shallow iron kettle supported over a 
stove made of stones and clay, the kettle being fitted with a perforated 
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S wooden cover, over which is placed a bottomless wooden tub with a 
Kemovable cover. A bamboo tube leads from the tub to a series of 
wooden boxes, over which water is run for cooling purposes. These 
boxes, which serve as the condenser, are sometimes filled with bundles 
of rice straw to facilitate cooling. 

The apparatus is set up, if possible, by the side of a small stream 
near the trees to be worked up. The trees are felled, the trunks, roots, 
and large branches cut into small chips, and the tub filled with this 
material. Steam is generated in the kettle and passes through the 
cover into the tub filled with the chips. The camphor is taken up by 
the steam which passes through the bamboo tube, and is cooled and 
condensed in the boxes, where it is deposited in a solid mass. From 
time to time various minor changes have been made in the apparatus. 
At present, in some parts of Formosa an inverted sirup evaporator 
is used as a condenser in place of the boxes. 

This apparatus seems crude, but it has the advantage of being 
portable and can be carried farther and farther into the forest as the 
trees become exhausted. Furthermore, the work is carried on in 
those forests where the workers are exposed to the raids of the “ head- 
hunters,” and many stills are destroyed annually by these tribes. In 
Japan some progress has been made in devising improved apparatus, 
but the new condensers have not yet come into general use. 

CULTIVATION OF CAMPHOR IN THE UNITED STATES AS AN ORNAMENTAL. 

When the camphor tree was first introduced into this country is 
not clear. There are several trees in Florida which were brought 
in as seedlings between 1870 and 1875, and from their seed have been 
grown many of the camphor trees of that State. About 1880 the 
Department of Agriculture distributed seed and young trees, and 
these also have yielded stock for nursery purposes. 

During the past 10 years camphor trees have been very extensively 
planted for ornamentals and windbreaks in the Southern and South- 
western States and in some places nearly every home has one or more 
camphor trees in its yard. One Florida nursery alone sells annually 
about 15,000 trees. 

Although the introduction, of the camphor tree was undertaken in 
the earlier days chiefly because of the value of this plant as a shade 
tree, the idea of its eventually proving useful for the production of 
camphor was not altogether overlooked. Mr. William Saunders, in 
the report of the Department of Agriculture for 1889, says “they 
answer a good purpose as ornamental shade trees, with a probability 
that when they become more plentiful and better known efforts may 
be made to extract camphor from the branches." Such efforts seem, 
however, to have been rather long delayed. In the summer of 1904, 
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as a part of the work of the then newly established laboratory of 
drug-plant investigations, Mr. W. O. Richtmann was sent into th(j 
field to investigate the camphor content of the trees previously intro- 
duced. Camphor material was distilled in Florida, Texas, Cali- 
fornia, and others of the warmer States. Encouraged by the favor- 
able results obtained, the Department made arrangements to secure 
the use of land at Huntington, Fla., to be chiefly devoted to camphor 
work. This work took on an unusual interest shortly after it was un- 
dertaken on account of the high price to which Japanese camphor 
rose, supposedly because of the speculative operations in Japan and 
elsewhere. The wholesale market price of American refined camphor 
during the eight years from 1902 to 1909, as presented in the fol- 
lowing table, shows strikingly the effect of powerful disturbing 
influences. 

Price per pound of American refined camphor, 190i to 1909. inclusive, 


[From Totames of the Oil, F&int, and Dmg Reporter, New York.] 


Years. 

Highest 

price. 

Lowest 

I»ce. 

Years. 

Highest 

price. 

Lowest 

price. 

1902 

Cent». 

57 

5&5 

93 

88 

Cenu. 

R5 

54.5 

555 

M 


Cents, 

117 

124 

6$ 

50 

Cents. 

68 

6S 

50 

45 

1903 

1907 

1904 


1906 





These preliminary experiments seemed to show that camphor gum 
and camphor oil are produced under American conditions in quan- 
tities sufficient to justify further work. Shortly after the prelimi- 
nary plantings had been made at Huntington, the experiment was 
removed to Orange City, Fla., in order to obtain somewhat better 
facilities. The results summarized in this paper were almost wholly 
worked out after the removal to the latter point. 

METHODS or CXTETTVATION. 

The camphor tree is hardy where the winter temperature does 
not fall below 15° F., but even at this temperature some loss of small 
branches will occur if the tree continues to grow until late in the 
season and has not become completely dormant before the frost 
comes. The tree easily adapts itself to new conditions, and can be 
grown on a wide range of soils; in fact, it can be grown on any soils 
except on very low land where water stands part of the year. The 
maximum growth occurs, however, on a rich, well-drained soil (PI. 
XLVI, fig. 1). ' 

For commercial cultivation it is probably best to plant on low- 
pricedjfiandy land, since in this situation the trees do well with less 
cost tbr cultivation and a smaller initial cost of land. 
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Plate XLVI. 



Fig. 1. -Camphor Tree about 16 Years Old. Grown in Florida. 



Fig. 2.— Covered Camphor Seed Bed with the Cover Removed to Harden off 
THE Plants. 
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PIOPAGATION. 

\Cainphor can be propagated by seed, cuttings, and root cuttings, 
but for commercial purposes the first method is to be preferred, 
TSScept in cases of special varieties having some valuable characteristic 
which would not be reproduced by the seed. In propagation by seed 
great care should be taken in the selection of the land for the seed 
bed (PI. XL VI, fig. 2). If possible, a rich, well-drained soil which 
has been under cultivation in previous years should be found. If this 
is not possible, new land can be used; but in either case land infested 
with Bermuda grass or maiden cane can not be used, since the roots 
of these grasses will take up the moisture in the soil and prevent the 
germination of the seed. 

THE SEED AND SEED BED. 

The land should be plowed about September 1 and well cut up 
with the disk harrow. About October 15 it should again be worked 
and all dry roots and trash removed. Too much emphasis can not be 
placed on the preparation of the seed bed, since after the seeds are 
planted no cultivation can be given for three months. 

In size and shape, camphor seed resembles the common wild black 
cherry, consisting of a small stone surrounded by a fleshy pulp cov- 
ered with a thin black skin. IVhen the seeds are ripe, about October 
15, they are of a dull-black color and are then ready to be gathered. 

The seed bed should be prepared before the seed are gathered, 
and as soon as secured the berries should be planted fresh with the 
pulp left on. For convenience in future handling, the seed should 
be planted in hills 3^ feet by IJ feet, with three seeds to the hill, 
and covered about 2 inches deep. This method will require about 24 
quarts of seed per acre and will produce enough trees for setting 16 
acres of field planting. 

CULTIVATION. 

The seeds will begin to come up about three months after planting, 
or five months are often required for a full stand. The 
percentage of germination is very low and only about one-half the 
seeds may be expected to grow. Cultivation should begin as soon as 
possible, and as soon as a full stand is obtained the plants should be 
thinned to one in a hill and given a good dressing of high-grade 
'fertilizer. 

xjhe first season the plants should make a growth of 12 to 18 inches, 
with a very large and vigorous root system. The treatment the 
second year should be the same, and at 26 months from planting the 
plants should be from 2 to 8 feet high and well branched. At this 
tirttfts t.hev are ready for field setting. 
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OBOWTH. 

The root system of a 2-year-old camphor tree (PI. XLVII, figs. 1 
and 2) consists of a taproot 1 inch in diameter at the top and abov t 3 
to 5 feet long. Up to this time the laterals are represented mainly jy 
small fibers on the taproot. In transplanting under commercial con- 
ditions these fibers are killed and are not renewed as quickly as in 
some other trees. The tree must be set early in the fall in order that 
the root system may be well established before the hot weather of the 
spring comes on. Experiments have shown that setting in December 
gives the best results. 

PRETAKATION OF LAND FOB PLANTING. 

The land should be well prepared by deep plowing early in the 
fall and again worked just before the trees are set. It is desirable 
to lay off the rows in checks 6 by 15 feet, since this will facilitate later 
cultivation. The trees can be dug with a tree digger and should be 
cut back very severely. All leaves and small twigs should be re- 
moved (PI. XLVII, figs. 3 and 4) and the ttee well headed back. 
The taproot should be cut back to 12 inches and alt the small laterals 
removed. 

The trees should be set at the same depth they were in the seed 
bed, and a small basin formed by the soil about them for the recep- 
tion of water. One application of water should be given when the 
trees are set and one or two later on, as needed,. if the rainfall is 
scanty. No growth will take place in the roots if dry soil is allowed 
to remain in contact with them, but too much water will cause the 
roots to sour and die. In those parts of the South where there is a 
definite rainy season good results can be secured by setting the trees 
about July 1, no watering being needed except a small application 
at the time the trees are set. By this method the trees have a 
tendency to continue growth until late in the fall or early winter, and 
are exposed to danger of frost, since they are very tender when 
in a growing condition. In frost-free localities, however, this 
method can be followed with less expense. Plate XLVIII, figure i, 
shows such a young camphor nursery well established. 

FEBTILIZINO AND COLTIVATINQ. 

The question of fertilizer for the trees after they are in the field 
has not yet been worked out. Experiments have shown that the 
trees respond very readily to fertilizer, but whether the additional 
growth will pay for the material used has yet to be determined. 
It is fairly certain, however, that it will pay to apply about 2 pounds 
per tree for the first two years, until they get well started. 

Cultivation should be thorough and frequent, and, where L can 
be done, small crops, such as cotton, peas, and corn, should be grown 
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between the rows for two or three years. If, however, a tall-grow- 
‘ing crop, such as com, is used, care should be taken not to plant 
TOO near the trees, since even slight shade retards growth. 

^ At five or six years from the seed the trees should be 7 to 8 feet 
high and very bushy. At this time the trees should be trimmed to 
shape them up into hedges and the first harvest should be secured. 

HARVESTING. 

Up to the present time nearly all camphor is made from the wood 
of old forest trees and but little use has been made of the leaves 
and branches. This is partly due to the fact that in the camphor 
countries the camphor is localized mostly in the old wood, while that 
in the leaves contains a large percentage of oil. In the Southern 
States the camphor yield of the leaves is high and there is little in 
the wood before it reaches an age of 10 years or more. To grow the 
tree for the wood means long waiting for returns and the ultimate 
destruction of the tree. 

Experiments have shown that the tree can be handled in hedges 
and kept trimmed back to a height convenient for working. In fact, 
camphor is often used as a hedge tree in the South and responds to 
trimming more readily than almost any other tree or shrub. This 
adaptability for hedges can be taken advantage of for commercial 
purposes, repeated experiments having shown that the camphor yield 
can be greatly increased in the leaves by trimming. 

On the Department’s experimental plats the trees are planted in 
rows 15 feet apart and 6 feet apart in the row. They are grown to an 
A-shaped hedge 8 feet high and 8 feet wide at the base. By this 
method they are kept back to a convenient size for working and are 
not dwarfed sufiiciently to injure the vigor of the tree. At six 
years from the seed the trees will form a solid hedge in each row 
and will be thick and bushy to the ground. 

Camphor is represented in the growing tissue by oil, which as the 
,lea^s mature is changed into camphor. Distillations made at differ- 
'Sli^mes during the growing season show a rapid gain in camphor 
content as the leaves approach maturity; also that it .is highest during 
the dormant period. 

In most places in the South the tree has two growing seasons and 
two donnant periods. Growth begins in February and before May 
1 a leafy growth of 6 to 10 inches has formed. On this growth are 
'formed the flowers and seed. From May 1 to June 15 the weather is 
hot and dry and the tree goes into a dormant period. With the 
coming of the summer rains growth begins again and continues until 
"RljDut the middle of September, when the winter dormant period 
beg^.* 



456 YEARBOOK OP THE DEPARTMENT OF AGRICULTURE. 

CAMPHOR CONTENT OP LEAVES AND TWIGS. 

After the spring growth begins, there occurs the fall of the leavffi 
12 and 18 months old. Under normal conditions all leaves remajn 
on the tree one full year. Distillations made from leaves of different! 
ages showed a slight decrease in camphor content after maturity is 
reached, but a large proportion of the camphor remains in the leaf 
until it falls. Distillations from dead leaves fallen from the tree 
gave a yield of 2 per cent of oil and camphor. The loss of camphor 
in the leaf as it matures and dies is greater, however, than the per- 
centages show, since there is also a loss of water and a consequent 
decrease in the weight of the material. 

With the twigs the difference is still greater. At the close of the 
growing season the twigs were found to contain as high a percentage 
of camphor as the leaves on them, but the yield from older twigs was 
very low. This is due to the fact that in the twigs the camphor is in 
the bark and almost none is localized in the new wood. 

The.se experiments show that if the hedges are trimmed at the end 
of each growing season a maximum quantity of camphor is obtained 
with a minimum of useless material to handle. The hedges can be 
trimmed by machinery, so that the cost of harvesting will be small, 
and with some minor changes some types of machines now in use can 
be utilized. The Department of Agriculture is working on this prob- 
lem, but as yet the tests are incomplete. After cutting, the trimmings 
should be taken to the distilling plant at once, since if they are 
'allowed to dry in the sun or remain exposed to the dew and rain there 
is some loss of camphor. 

DISTILLATION METHWS. 

Camphor is obtained in the same manner as other volatile-oil 
products; that is, by steam distillation. WTien steam is passed 
through a suitable receptacle filled with the leaves the camphor is 
extracted in the form of a vapor and passes off with the steam^ If 
the camphor-containing steam is conducted into a condenser, the 
steam is condensed to water and the camphor is deposited as a solid 
or semisolid ma& floating on the water or deposited on the inside of 
the apparatus. The volatile oil remains as a pale liquid floating on. 
the water. 

When brought from the field, the trimmings should be elevated to ' 
the top of the building, where they can be stored in bins until wantoa 
for the retort. They should not be allowed to remain more than a day 
or two, however, since if piled in large heaps sweating will occur and 
smne of the camphor will be lost. As needed, this material can be 
delivered to the retort through chutes with a minimum of t'iL-.i''and 
labor. 
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Plate XLVIII. 



Fiq, 2.-CAMPHOR Seedlings in Unprotected Seed Bed. 
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Any of the standard types of retort employed for other volatile 
oils can be used for camphor. The most common one is a circular 
wooden vat about 6 feet in diameter and 8 to 10 feet deep. This is 
’ftjted with a removable cover, which can be made steam tight. The 
retort is fitted with a perforated false bottom, and to its edges are at- 
tached four chains reaching to the top of the retort. Steam is admitted 
to the bottom through a pipe from a boiler. The retort is closely 
packed with the trimmings, the cover fastened down, and the connec- 
tions with the condenser made. Steam should be admitted under pres- 
sure, but no pressure should be developed in the retort. To prevent 
this the outlet pipe should be twice the size of the inlet pipe. The 
time required for distillation depends on the size of the charge, the 
closeness of the packing, and the amount of steam used. When ex- 
hausted the charge can be hauled out by means of tackle attached to 
the chains and the material carried on a track to the dump heap. 

This type of retort gives good results with camphor trimmings, 
except that some difiiculty is experienced when the charge is drawn 
out. This material, consisting of leaves and short twigs, docs not 
hang together well and the charge is likely to fall to pieces before 
it can be gotten to its destination. If rods are used in place of chains, 
and to them is fastened a fine-meshed wire netting fitting closely to 
the sides of the retort, this difficulty is done away with. With this 
device, however, the material can not be packed closely to the sides of 
the retort and Uneven steaming is the result. 

When metal retorts are used they are attacked by the camphor 
vapors and a deposit of oxids and sulphids of the metal is carried 
over with the camphor. This causes a black impurity in the camphor 
which injures its appearance, but as all crude camphor must be re- 
fined before using this impurity is later removed. It is almost im- 
possible to avoid some of this impurity, since metal must enter into 
the construction of some parts of the apparatus. 

IfETAL BSrrOBTS. 

If a metal retort is to be used, it diould be made of boiler iron 
three-sixteenths of an inch thick and cylindrical in shape. A capac- 
ity of 200 cubic feet will contain a ton of trimmings if closely 
packed. The cover of the retort should be slightly conical in shape, 
with the outlet pipe in the center. It should be riveted to a flange 
Ifitting a similar flange on the body of the retort, so that the joint can 
be made steam-tight by means of a packing ring. The fastenings 
should be swinging eyebolts attached under the lower flange and let 
into both flanges by slots. The bottom of the retort should be of the 
■peme construction as the top, but should be nearly flat and hung to 
the retort by a heavy hinge on one side. The fastenings should be of 
the same sort as those used in the cover. The swinging bottom should 
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be fitted with a false bottom of heavy wire netting of about 1-inch ‘ 
mesh, and supported on pillars raising it 4 inches from the inside of 
the bottom. The steam inlet should be by two pipes on opposite 
sides entering the chamber formed between the true and false botp — 
toms. In this manner an even distribution of steam is secured over 
the bottom of the charge. The retort should be raised several feet 
from the ground, so that when the charge is exhausted the bottom can 
be swung back and the charge allowed to fall out into a car, which 
can convey it on a track to the dump heap. 

This type of retort is much more expensive than the wooden one, 
yet the greater durability and convenience will more than com- 
pensate for the extra cost. A type similar to this is used for the dis- 
tillation of pine chips, but this type is constricted at the top and 
bottom and the swinging bottom is of much smaller diameter than 
the body. This can not be used for camphor, since the charge will 
strike the shoulder at the bottom and have to be removed by hand. 

The time required for distillation depends on the size of the charge 
and the amount of steam used. A ton charge can be completely ex- 
hausted in from two to three hours with a moderate amount of 
steam. 

TUE PBOBLEM OF THE COKSEBSEB. 

The problem of securing a condenser for camphor has been a 
difficult one. It is out of the question to use wooden boxes or inverted 
sirup evaporators, as in China and Formosa, and none of the types of 
condensers used for oils can be used, since the condensed product is a 
solid and deposits on the inside, completely filling it. Tubular and 
coil condensers are also out of the question. Several condensers of 
an entirely new type have been devised and comparative tests are 
being made with them. One has been secured which so far has given 
excellent results, but the tests are not yet completed. In the near 
future the Department of Agriculture hopes to have this problem 
worked out and to be able to recommend a condenser which will meet 
all the requirements of commercial work. 

REFINING. 

As received from the condenser, the camphor is in a very impure 
state. It is a semisolid mass of a brownish color and about the con- 
sistency of melting snow. This crude camphor contains about 75 to 
80 per cent of pure gum camphor and about 16 to 20 per cent of cam ■ 
phor oil, the remainder consisting of oxids and sulphids of iron, 
water, and other foreign matter. This crude product must be refined 
before it can be placed on the market. 

The first step in this process is to remove the oiL This is done by 
throwing the mass into a centrifuge giving a centrifugal force of 650 
to 600 gravities. By means of this machine nearly all the oil can be 
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removed, and washing with warm water while still in the centrifuge 
will remove almost the last trace. The camphor thus secured is dry, 
but still has a brownish color, due to the metallic impurities. By the 
regular process of sublimation in iron kettles, the camphor can be 
secured in either the transparent slabs or “ flowers of camphor,” as is 
desired. 

The oil secured from the centrifuge is of a brownish color and is 
one of the most complex of volatile oils. It contains several constitu- 
ents which find ready sale in the trade, but chief among them is the 
camphor which is dissolved in it to the extent of about 30 to 35 per 
cent. By fractional distillation and subsequent freezing of the 
camphor-containing fractions, this camphor can be secured and added 
to that first obtained. 

The camphor oU secured from the wood in China and Japan con- 
tains a high percentage of safrol, and the fraction containing this is 
used in the trade in artificial oil of sassafras. Oil secured from the 
wood of Florida-grown trees contains good percentages of safrol, but 
little or none is found in the oil from the leaves. 

YIELD. 

Distillations made from more than 1,000 trees in Florida, Texas, 
Alabama, Louisiana, and Califorma show that there is a very wide 
range in the camphor yield of the leaves and twigs. Some samples 
from trees which had been shaded by buildings or by other trees have 
given as low as 0.70 per cent of camphor and oil together. Other 
trees which have been retarded in growth by being planted on very 
poor land and given no care have given as high as 2.77 per cent of 
camphor distillate. These, however, are extremes, the usual yield 
being from 1.75 to 2.25 per cent. All these percentages are based on 
the green weight of the material and are given in the percentage of 
crude camphor distillate secured. The amount of pure gum camphor 
in the crude product shows but slight variations and usually falls 
between 75 and 80 per cent. The usual yield of pure gum camphor 
from leaves and twigs of single trees is from 1.35 to 1.50 per cent, 
calculated on the green weight of the matwial. It has been shown, 
however, that the yield is increased by trimming, and a larger yield 
can be secured from hedges. 

As yet the hedges planted by the Department of Agriculture have 
not reached sufiicient size for trimming, and it has not been possible to 
secure a satisfactory estimate of the yield per acre to be obtained. A 
number of tests have been made on ornamental hedges of various 
sizes and ages, but the material has been too limited to furnish definite 
data on the yield of hedges planted on a large scale. It is thought 
safe in estimating, however, that hedges planted 15 feet apart with 
the plants 6 feet apart in the row, grown 8 feet high, will give 8,000 
pounds per acre of trimmings for each of two cuttings, making a total 
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of 8 tons per acre each year. This will ^ve from 175 to 200 pounds 
per acre of marketable camphor. The trimmings of measured areas 
on ornamental hedges have far exceeded this, but it is well to avoid 
using the yield of a few square yards in estimating the yield per acre. 

FROST. 

In those parts of the South where valuable fruit groves have fre- 
quently been lost by sudden frosts, the first-question raised is, “What 
will frost do to a camphor plantation?” If the temperature falls 
below 15° F. or occurs when the trees are in a growing condition, the 
smaller branches will be killed. During the freeze of 1895 in Florida 
many trees were killed to the ground, but this was due to the fact that 
the freeze came when the trees were in a growing condition. In 
December, 1909, there were in the nurseries of the Department of 
Agriculture at Orange City, Fla., 30,000 trees 1 and 2 years old. 
These withstood a temperature of 16° F. for three consecutive nights 
and suffered but slight injury. If, however, a plantation of camphor 
hedges should be killed to the ground they will renew themselves from 
the roots in one year. Experiments have been made in cutting down 
trees 6 to 10 years old, and in all cases they have made a growth of 6 
to 10 feet the first year. The deadwood from frozen trees contains 
sufficient camphor to pay for working up, and the killing of trees to 
the ground would not even necessitate the shutting down of the dis- 
tilling plant. 

FUTURE OUTLOOK. 

In many parts of the South, especially in Florida, there are large 
areas of light sandy land not well suited to general farming. This 
land can be secured at a low price and there is every indication that 
camphor growing on this land can be made a commercial success. 
The demand for the product is steady and if it could be supplied from 
a source less liable to price fluctuations than at present it is probable 
that larger quantities of it would be used in the arts. 

At the present time it is not advisable to plant camphor in small 
areas with the hope of securing a profitable income by selling the 
trimmings to a near-by distilling plant. It is a question as to how 
far it will pay to transport this material, and a planter might be left 
with a worthless overgrown plantation on his hands if a distilling 
plant should not be in operation in hig vicinity by the time his trees 
were ready for trimming. Until the industry becomes well established 
planting should be on a sufficiently large scale to warrant the building 
of a distilling and refining plant in connection with it, and for this 
purpose 200 acres may be considered a minimum area. The cost of 
production per pound will be less if made on a much larger scale. It 
appears probable that an area of 500 acres will warrant the installing 
of sufficient machinery to produce camphor at a minimum cost. 



THE EEPECT OF THE PEESENT METHOH OF HAOUNG 
EGGS ON THE INDUSTEY AN» THE PfiOBUCT, 

By M. E. Pennington and H. C. Pieece, 

Food Uesearch Laboratory, Bureau of Chemistry. 

VALUE OF THE OUTPOT. 

During the calendar year 1909, 4,256,320 cases of e^s were received 
in the city of New York.' Each case contained 30 dozen, hence there 
were 1,532,275,200 individual eggs, or enough to permit of a per 
capita consumption per annum of 321.* If these per capita receipts 
in New York, inclusive of losses at the market center, be taken as an 
approximate indication of the per capita production throughout the 
United States, exclusive of our island possessions, we are producing 
annually 82,000,000 cases of eggs, with a probable value of $485,- 
000,000. According to the report of the Secretary of Agriculture for 
1907, “ more than $600,000,000 must be regarded as the value of the 
poultry and eggs produced on the farms in 1907. The amount may 
easily have been larger. This industry has advanced at such a rapid 
rate that no arithmetic can keep up with it.” Again, in 1908, he says 
“ the eggs and poultry produced on the farms are worth as much 
as the * * * hay crop or the wheat crop,” the latter being esti- 
mated at $620,000,000 for 1908. 

In eggs and poultry, then, we have an agricultural product of 
enormous money value, considered either individually or by com- 
parison with our other agricultural productions. About 89 per cent 
of our farmers raise chickens; hence, eggs may be said to be a uni- 
versal food, as well as a food of high nutritive value. The output 
of eggs is steadily growing, but the demand is growing even faster 
than the supply, due to the increased price of meat, as well as a 
preference for eggs as food; hence, the price of eggs has gone up. 
In 1899 the farm price was 11.15 cents per dozen, as an average 
for the United States; in 1909 the average was 19.7 cents, weighted 
according to monthly production.* These are the prices to the pro- 
d.ucer, not the consumer. The latter pays from 60 to 100 per cent 
more than the producer receives. Some of the reasons for this 
increase to the consumer will be discussed in this article. 

> New Tork Mercantile Eichange. . „ . 

• Popnlatlon of Greater NeV York, according to censua of 1910, 4,766,883. Population 
of the United States, according to censns of 1910, ©2,000,000. 

*U. 8. Dept. Agr. Yearbook, 1909, p. 589 (calculated). 
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CENTERS OF PROEHJCTION. 

Though the production of eggs is so widespread, only the States of 
Ohio, Indiana, Illinois, Iowa, Minnesota, Nebraska, Kansas, Missouri, 
Texas, Tennessee, and Kentucky produce more than are consumed 
within their own borders, and this production does not cover the 
entire year, but only those months when climatic conditions are 
favorable to laying. Fortunately for the devotee of the “ fresh egg,” 
it is being produced the year round in one section or another of the 
United States. The lay in Tennessee and Kentucky is from Decem- 
ber until April. In March and April southern Ohio and Missouri 
stocks appear on the market, helped along by Texas, southern Mis- 
souri, and southern Kansas. In the later spring northern Kansas, 
Iowa, Indiana, Illinois, and the Central States generally have their 
heavy producing season, and it is when this occurs that eggs are best 
and most plentiful. Minnesota and Michigan, with a still later 
season, help out somewhat when the supply of the Central States 
begins to fail, but the output of both the southern and northern egg 
belt is far from adequate to supply the demands of the widespread 
consuming public. 

Such climatic conditions as prevail during March and April in the 
Central States, both east and west, are ideal for egg production and 
egg marketing. Hence it is only necessary to know the climate of 
a region in order to know when its egg supply is greatest and best. 
If one considers the number of months each year when climatic condi- 
tions preclude egg production almost entirely over nearly the whole 
of our great egg-producing territory, it is plain that some pro- 
vision for these months of scarcity must be made from the season 
of plenty if eggs are to appear the year round on the tables of any 
except wealthy people. The development of the resources of Ken- 
tucky and Tennessee will help to ease the demand of the eastern 
markets for “ best fresh ” eggs during the winter months, but it can 
never satisfy the general demand any more than the northern belt, 
as represented by Michigan and Minnesota, can keep all supplied 
during the heat of midsummer. Therefore, we must continue to 
study, and work for, and urge, increased egg production wherever 
the little feathered lady can manage to eke out a living by dint of 
hard scratching, be it north, south, east, or west. And we must 
remember, too, that every new-laid egg is fresh, sweet, nutritious 
food. It may be small, or dirty, or thin dielled, which faults are 
at the door of the farmer who disregards breed, feed, and clean and 
sufficient laying quarters for his hens. The hen has kept pace with 
her breed and her environment, and almost invariably, even under 
the worst conditions, she ^ves her owner more than she receives. 
What becomes of the fruit of her clucking and endless scratching 
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and unwearied searching for an egg-producing life? She goes sing- 
ing to her nest and lays a perfect egg; but how many of her lay reach 
the consumer fresh and sound, and what part does marketing play in 
the sum total of the quality of the product, the cost to the consumer, 
and the return to the industry all along the line? 

GRADES OF MARKET EGGS. 

Let us see what sorts of eggs are found in our marnets. Here are 
rotten eggs, broken eggs, cracked eggs, dirty eggs, and stale, shrunken 
eggs, and last — unfortunately many times least also — are the fresh, 
sound, clean eggs, which the market calls “firsts.” What causes 
contribute to this list of undesirable and loss-producing grades? 
Three causes mainly, (1) climatic conditions, (2) careless or deliber- 
ately bad marketing, (3) poor care of the poultry on the farm. Now, 
in order to understand more clearly the relation between the low 
market grades and their principal causes, we must first consider briefly 
what these commercial grades are and how they are determined. 

Eggs are graded for market according to size, freedom from dirt 
and cracks, and freshness. For some markets, such as New York 
and Boston, the color of the shell is also taken into account, the 
former market paying sereral cents a dozen more for white-shelled 
eggs and the latter putting the same premium on the brown shelled.' 

THE PROCESS OP OANDI.ING, 

Size, cleanline.ss, cracks, and color may readily be determined by 
inspection; freshness, in the sense of a high quality, firm-bodied 
egg, rather than in the lapse of time since laying, is determined by a 
process known as “ candling.” The egg candle consists of a bright 
light, generally an electric incandescent bulb, protected on all sides 
by an opaque shield in which are one or two oval holes a little smaller 
than the egg. The eggs are pressed firmly against these holes and, 
as the light shines through, the yolk and white may be seen, as well 
as the air space at the large end of the egg and any foreign bodies 
that may be present. 

An egg which has just been dropped and is still warm entirely 
fills its shell. But as it cools to the temperature of the air it con- 
tracts, leaving a small space at the large end of the egg empty. As 
the egg ages, whether from long keeping under favorable conditions 
or short holding under bad conditions, this space increases in size, 
due to the escape of moisture from the egg through its shell. When 
the air space becomes pronounced — it may in extreme cases occupy 

> This, It maj be said In passing, 1$ a good lllnstratloii of market fashions, since th« 
’most careful chemical analyses have so far failed to show any difference In the composition 
of the e^s themselrea. 
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almost half the shell — the egg is known as “ shrunken; ” it has lost 
its line flaror, it is stale, and it sells to the commission man, to the 
retailer, and to the consumer at a reduced price. The size of the air 
space is determined by candling. 

GBADING BT THE CANDLE AND BT INSPECTION. 

A fresh egg, held before the candle, shows the yolk but faintly as 
a reddish ball in the center of the shell. It moves if the egg is 
quickly rotated, but it is disinclined to do so. As the egg ages the 
position and opacity of the yolk change; it becomes freely movable, 
perhaps rising, perhaps falling, in the shell and acquiring sharper 
outlines. “ Stale ”^eggs are classified veiy largely by these character- 
istics and are undesirable because of loss of quality and money value. 

The rotten egg before the candle is opaque, or dark colored, and is 
homogeneous. Eottenness may be caused by a developing chick or 
by the growth of fungi. Bots are a total loss. 

A “ spot rot ” is an egg in which the yolk has stuck to the shell or 
in which fungi have formed a visible growth, and is due to long 
holding. These eggs are lost as foodstuffs, but can be used by tan- 
ners. (See PI. XLIX.) 

“ Spots ’’ are either particles of fungoid growth, seen as dark masses 
in the body of the egg when viewed by transmitted light, or the round, 
characteristic area, varying in size from a small pea to an inch or 
more, caused by the developing embryo. It is these “ spot ” eggs 
which have recently been the cause of so much controversy between 
the industry and the public officials charged with safeguarding the 
wholesomeness of the food supplies of the people. When the area 
of germination is not sufficiently great to completely rot the egg — 
even though it has proceeded far enough to form a network of blood 
vessels and a plainly visible embryo— it has been the habit of certain 
shippers at the source of production, and also receivers at the market 
center, to break such eggs into large tin buckets, either with the 
“ Wood ring,” as the germinal spot is often called, or after that has 
been mechanically removed, and hard freeze the mass of mixed white 
and yolk, holding the eggs frozen until needed by the bakers. 

Public health officers, backed by growing public opinion, in which 
the more intelligent shippers and receivers are joining, have been 
mdeavoring to prevent the use of such eggs for food. Their use by 
anners is legitimate, but the number of them on the market at certain 
easons is enormous, and with the tanners as the only outlet the losses 
vill be very heavy. How it happens that so great a number of 
spot ” eggs aj^ars for marketing will be shown later. 

“ Checks ” are eggs showing cracks, either those which are “ blind,” 
haf is, veifk small, or those which are easily seen yet which do not 




Appearance of Different Grades of Eggs Before the Candle. 

A, fresh egg: Zi, stale, shrunken egg; C, fiiiigoii.«. “spot” egg; D, black, rotten egg. (Enlarged 
one-third.) 
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permit the contents to escape. As opposed to these are “ leakers,” 
where the shell is badly broken. Such eggs are sold for food, but 
at a lower price. 

“ First quality ” eggs are fresh, large, weighing at least 45 pounds 
to the case of 30 dozen, clean, and with sound shells. 

“ Second quality ” are clean, sound-shelled eggs, which are under- 
sized and which may be fresh ; or they may be shnmken and stale 
from long holding, or from incipient chick development which has 
not yet reached the “ blood ring ” stage. The latter form a large 
proportion of the second quality eggs during the summer season. 
Full-sized, clean, sound, stale eggs also go as “ seconds.” 

“ Dirties,” which need no definition, are of varying size and fresh- 
ness, but are always sold at a lower price. 

EFFECT OF DAMPNESS AND HEAT ON QTJAUTT. 

Having now some idea of the grades of eggs on the markets, let us 
see what causes contribute to produce them. It has been said that 
climatic conditions have the greatest influence on the quality of the 
eggs coming to the markets. Too much rain means that the hens 
have muddy feet, hence the eggs may be soiled even when deposited 
in clean nests; but when laid hither and yon, in stolen or unkempt 
nests, as so many farmers permit their birds to lay, the proportion of 
dirty eggs is greatly increased. Dampness, too, induces a more rapid 
growth of the bacteria or fungi which are commonly present even in 
new-laid eggs, but which are in such small numbers that they can be 
disregarded unless conditions favorable to their multiplication arise. 

Heat, however, is the most prolific source of trouble. Hot weather 
not only puts the hen out of condition, but it hastens all the evils 
that an egg is heir to after it is laid. Its flavor is lost sooner; 
evaporation is hastened, hence the shrunken egg comes more quickly; 
worst of all, the development of the embryo in the fertilized egg pro- 
ceeds with a greater and greater steadiness and rapidity as the tem- 
perature rises, resulting in the “ rots ” and “ spots ” of commerce. 
It is the medium temperature of March, April, and part of May that 
is responsible for the high proportion of fresh eggs on the spring 
markets, as well as the fact that, because the price is apt to fall, 
the producer ships his eggs quickly. Of this phase, however, more 
will be said later. 

OEHMINATION. 

In order to preserve the desirable qualities which are found in the 
' new-laid egg until it reaches the consumer the development of the 
chick must be reduced to a minimum. Germination of the fertile egg 
Iwgins before it leaves the body of the hen and growth of the chick 
1—70797'— TBK 1910 — so 
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will continue if the temperature is greater than 68“ F.,‘ though, of 
course, the rate of development is slowed if the temperature is below 
103“ F. At 86“ F. to 91“ F, seven or eight days are required to equal 
three days at the normal heat of incubation. The reverse, however, is 
true also. If the temperature is somewhat above 103“ F., germination 
proceeds more rapidly. For instance, twenty-four hours at 104“ F. 
to 107“ F. gives a chick which is equal in development to one incu- 
bated for three days at 103° F. 

LOSSES DUE TO INITIAL DELAYS IN MARKETING. 

These facts are to be remembered when eggs are left in the sun or 
held in hot freight cars or stacked in hot rooms. The egg must be 
kept cool at every stage of its handling if it is to retain a maximum 
of freshness when it reaches the consumer.^ This is not a simple 
matter, even when one considers the great progress made in the ex- 
tension of artificial refrigeration throughout the country. Refriger- 
ated cars and warehouses, chilled rooms at the commission man’s, 
and the retailer’s ice box are, with fair rapidity, making possible a 
system of handling that will surmount temperature difficulties, pro- 
vided the egge are delivered to the first refrigerator in, good condition.. 
No amount of refrigeration or care will undo the damage done by a 
few hours of summer sun or a few days in a hot room. Indeed, after 
deterioration has begun refrigeration is unable to completely check 
those processes. 

The first responsibUity for the low quality of market eggs rests 
upon the farmer, and after him come the country produce dealer 
or storekeeper and the shipper who does not have artificial refrigera- 
tion. Usually the farmer gathers his eggs daily, or he may gather 
them at irregular intervals. Stolen nests often accumulate a large 
lay, over a period of some weeks, and may have been cov- 
ered by brooding hens for a while, to boot, before the farmer hap- 
pens to find them; but the chances are that every sound-shelled 
egg goes to market, regardless of the condition inside the shell. 
If the eggs are gathered with fair regularity, how are they kept while 
on the farm! Generally where the housewife can most conveniently 
get them for household use, not where the temperature is low and the 
air fresh. Neither does the farmer have any regular time for taking 
this stock of eggs to market. In the spring, when they are most 
plentiful and the market is falling, he is apt to go weekly or the egg 
peddler calls at the farm. When hot weather comes and the lay falls 
off he waits for a larger number or is too busy with “ crops ” to drive 
to town. Meanwhile shrinking and incubation are going on rapidly, 

* Ekhrards, Tbe PtaTslologlcal Zero ao<l the Io4ex of Derelopment for tbe Eggs of the 
Domeitie Fowl. OoIIim domeiticiu. Amer. J. Pbyt.» 6: 331-390. 

* Pra&lBgtoB, StQdle# of Poultry from the Farm to tbe Coofumer. Borean of Chemlatrj 
Circular p. 83>38. 
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*nd, its a last insult to the hen which laid a perfectly fresh egg and 
the consumer who wants a perfectly fresh egg, he often goes to 
market with an umbrella over himself, but the basket or box of eggs 
is exposed to the summer sun, a heat which is often 110° F. and may 
be 10 degrees or more above that. In the autumn, with a still smaller 
lay and a rising market, he holds eggs for high winter prices. The 
conditions under which he keeps them are hot conducive to good 
preservation, and the time is inordinately long. Is it any wonder, 
with such conditions prevalent on the farm, that studies made in one 
of the typical western egg-producing States during the candling sea- 
son showed the following losses on delivery to the packer ? 


Percentage of eggs constituting a total loss at the packing house. 
[Data from 20 shippers^ Juae to November, inclusive.] 


Month. 

Number 

ofshl(h 

pers. 

Percent 
of rota 
or other 
tot&l 
loss. 

Number 
of dozens 
exam* 
Ined. 

M<mth. 

1 

Number 
of ship* 
pen. 

Per cent 
of rota 
or other 
total 
loss. 

Number 
of dozens 
exam- 
ined. 

June, 2 weeks 

July 

Auifust 

September 

12 

Id 

ift 

9 

3.10 

2.79 

3.43 

4.03 

5,430 

13,740 

9,270 

2,970 

October 

November 

Mean 

Total 

5 

2 

4.47 

8.33 

1,110 

210 


i35 

j 32,730 


The figures in this table give only those eggs which are a total 
loss. No mention has been made of the stale eggs, dirty eggs, blood 
rings, and other sources of partial loss. Note that the greatest num- 
ber of eggs totally lost is in November, when prices to the farmer are 
very high. In further confirmation of this fact are some investiga- 
tions of the quality of eggs brought to the country storekeepers 
during October, showing that only 25 per cent would rank as 
“ firsts ” on the Chicago market, 60 per cent were “ seconds,” due to 
long holding, 5 per cent were cracked, and 4 per cent were rotten or 
stuck to the shell from long holding. Some of the farmers at this 
time had held eggs for four weeks. 

FHOM THE COUNTRY MERCHANT TO THE PACKING HOUSE. 

The country merchant handles eggs as a by-product, taking them 
in exchange for merchandise. He makes his profits on the merchan- 
dise taken in trade, not the eggs, frequently giving an inflated price 
for them to hold the trade of the desired customer. He, too, is more 
apt to be careless than careful of them while they are in his possession, 
storing them in hot or damp quarters and holding for high prices 
when production is lo^. 

The country merchant and peddler buy eggs “ case count,” rather 
than “loss off.” Buying “case count” means that a uniform price 
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is paid per dozen, irrespective of the quality of the eggs. Rots bring 
just as' much as good eggs. Buying “loss off” means that the eggs 
are candled before payment is made and rotten and broken eggs are 
returned to the farmer. Occasionally a difference is made between 
first and second quality eggs. 

The farmer usually delivers the eggs to the storekeeper or packer’s 
agent by wagon. From these receivers they commonly go to a cen- 
tral shipping plant, which is generally known as a “ packing house,” 
and which handles goods in car lots. This plant may or may not be 
provided with the proper facilities for doing the work assigned it 
To get to the packer, however, the eggs generally go by train and 
in comparatively small quantities, therefore, as “less than oar 
lots,” or what is known to railroad men as “ 1. c. I’s.” For such small 
lots and for short hauls the goods are picked up by a local freight 
train. The wait at the station, which is frequently only an open 
platform on which the cases remain until the arrival of the train, 
is ruinous to quality when the weather is warm. 

The haul in the “ pick up ” freight car, the temperature of which 
is governed entirely by atmospheric conditions, results in rapid de- 
terioration in summer and oftentimes freezing in winter. Generally 
the time required for the haul from the agent or storekeeper to the 
central shipping plant or wholesaler is 24 hours or less. However, 
it may be longer when the territory drawn upon is large, as in south- 
western Kansas or Oklahoma, or when connections with small branch 
lines are not frequent. Under such circumstances the car becomes an ex- 
cellent incubator, holding well the sun’s heat during the cooler hours 
of night, and it is not unusual in the summer months for the packer 
to be greeted by the cheerful “ cheep-cheep ! ” of newly hatched chicks 
as the cases are carried into his receiving room. This does not mean 
that atmospheric temperatures are the sole source of incubation. 
Stolen nests frequently furnish eggs with chicks so well developed 
that only a short time is needed to hatch them. It does mean, how- 
ever, great loss from rots and spots and a general loss in freshness. 

METHODS OF THE PACKER. 

The progressive packer, who generally handles poultry, eggs, and 
butter, is now equipped with an artificially refrigerated chillroom 
which maintains a temperature of 40° F. or a little less. If he is wise 
he rushes the egg cases into that room, stacks them loosely, and chills 
thoroughly before shipping to his market center. He also candles in 
a room which is chilled, removing rotten eggs and broken eggs and 
grading according to cleanliness, size, and, to a certain extent, fresh- 
ness. After the packer has graded and repacked the eggs in boxes 
holding 30 dozen each, with clean “ fillers ” — as the little strawboard 
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racks which hold the eggs are called — he ships them to the market 
center, generally in car lots. This gives him a chance to control the 
temperature of the car, keeping it iced in summer or closing it to 
prevent freezing if the weather in transit happens to be cold. 

REFBIOERATOR CAltS. 

It is not a difficult matter for the transportation systems to keep 
egg cars cool enough in summer time to insure quality, provided 
the eggs are good when they are put aboard the car. But breakage 
during transit is a serious matter. Freight cars are shunted from 
siding to siding; air brakes come down hard and the long train jars 
from engine to caboose, and flying switches may occur while the 
cars are moving rapidly. These are hard knocks for an eggshell 
to withstand. Various devices have been and are constantly being 
tried by the railroads to prevent the shifting of loads, but the break- 
age of eggs in transit is still discouragingly high to the shipper who 
loses stock, the railroads which pay claims, and the consumer who 
ultimately foots the bill for both. 

THE END OF THE JOURNEY. 

At the end of the railroad haul the eggs usually go to the com- 
mission man. If he does business on a large scale in accordance with 
progressive ideas he, too, has a chillroom in which he holds the stock 
and recandles it. The wholesaler who does not have such facilities 
works under a disadvantage both to his own pocket and to the con- 
sumer’s, because if he buys eggs which have been shipped chilled in 
a refrigerator car they will “ sweat ” in his shop — that is, become 
wet by condensing on their shells atmospheric moisture, which condi- 
tion hastens decomposition; or he will be compelled to buy eggs 
shipped without refrigeration, which means more rots, more spots, 
and more stale, shrunken eggs to be disposed of. 

At last we have the egg at the market, a journey of 2,000 miles 
perhaps, but it is not yet to the consumer. It has still to run the 
gauntlet of the wholesaler and the retailer and perhaps the storage 
warehouse. The last time its quality was determined was at the 
packing house. How has it stood the journey, which probably has 
required two or three days at least, and may have consumed eight 
or nine days ? In other words, what is the quality of the general run 
of eggs coming into the city market! The data following throw 
some light on this point 
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Percentage of marleet grade! of eggi coming to THeu! York from nine Btatei and 
85 shippers during a period of one pear. 


Month. 

Number 
of ship* 
pers. 

Percentage. 

Number 

ofdoeens 

exam* 

Ined. 

Rotteu. 

Cracked. 

No. 2. 

Dirty. 

No. 1. 

im. 





■ 

1 


■ August 


3.98 

7.04 

U.41 

15.52 

81.17 

61,180* 


18 

6.29 

8.75 

UlO 

15.44 

58.42 i 

18,134 

October 

9 

4.30 

7.75 

17. f6 

1L48 

59.42 

13,361 

November 

7 

14L 

7.34 ' 

18.63 

10 46 ' 

81.28 1 

18,185 

December 

S 

3.05 

5.72 

18.79 

ia23 

6421 

8,731 

I9ia 








January 

3 

3.99 

19.40 

5.n| 

15.83 

55.07 1 

840 

Febniary 

2 

L60 ' 

13.94 ' 

L39 

14 46 

68.41 

3,450 

Uaich 

2 

.42 

4.02 

L53 

3.49 

90 54 

1,890 

April 

2 

3.48 

11.15 

5.52 

1&74 

86.11 

2,700 

May 

3 

L97 

8.44 

0.13 ! 

14 34 i 

71.12 

12,610 

June 

38 

3.40 

7.30 

1L26 

13.08 

65.01 

53,210 

July 

35 

A63 

8.02 

liM 

12.98 : 

59.01 

64,805 






12.68 



Total number of dotens 






1 








1 

258,996 

Mean, June to January, 





j 











Total number of doceos, 















238,448 
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Here we have 258,996 dozen eggs — more than a quarter of a million 
dozens — carefully graded according to commercial standards of New 
York. These eggs came from nine different States. They were from 
eighty-five different shippers, and the shipments extended over a 
period of -one year, from August, 1909, to July, 1910, inclusive. The 
figures refer only to the quality of eggs reaching the market. They 
are not an index of the comparative numbers received during the 
different months in the year. 

DECKEASE IN SUPPLY DUE TO BAD HANDLING. 

The heaviest receipts in New York are in the early spring; but at 
that season the great majority of the eggs are good, hence relatively 
few are candled. August receipts are not so heavy ; but deterioration 
is so universal that every case must be examined carefully. This 
fact is emphasized by a trade journal as follows; 

The extreme beat that prevailed In most of the western and southwestern 
sections during August has had a disastrous effect, and a large part of the 
stock latelv arrlvtag here has been badly beated and “ burnt,” partially hatched, 
or actually rottmL • * • Naturally under these conditions high-grade eggs 
have become more and more scarce and the few obtainable have sold well 
at firm and hardening prices. • • • gome lots from central and southerly 
western pidnts have shown dead loss In rots and hatched eggs ranging all the 
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way up to 15 dozen to the case, and many lots, even after throwing out the 
dead loss, have furnished no eggs at alt, or very few, fit for use in a good 
.class of trade, owing to their heated condition.^ 

The percentage of rotten eggs, stale eggs, dirty eggs, and other 
classes shown in the table are conservative figures for New York’s 
egg receipts. They come from shipments which are above the aver- 
age, yet 3.48 per cent are rotten and 10.15 per cent are stale, taking 
the figures for the whole year. It is to be remembered, too, that 
these eggs were all from shippers in egg-producing districts and were 
received as fresh eggs, not eggs which had been stored. 

When the eggs from the peddler or country storekeeper or the 
farmer himself were received at the packing house they were candled, 
and an average of 4.36 per cent of all received from June to Novem- 
ber, inclusive, were rotten or had yolks adhering to the shell. Adding 
this loss to the loss at the market center gives a total loss to the con- 
sumer (the statement is made advisedly, because the consumer ulti- 
mately pays for all the rotten eggs that go to the dump) of 7.8 per 
cent of the marketed eggs of the United States. What would it mean 
to New York City alone in increased supply if these eggs could be 
saved ? 

Calculating on the basis of New York’s egg receipts, which were 
4,256,320 cases, it is seen that the rotten eggs coming to New York 
in 1909 would amount to 4,443,598 dozens, and about the same num- 
ber was thrown on the dumps of the packers because they were not 
fit to ship — nearly 9 million dozens of eggs that New York might 
have had for food and did not have because of bad handling. 

LOSS IN QUALITY AND INCREASE IN PRICE. 

Consider, too, the loss in quality of the general supply because the 
conditions which produced 4 per cent of rotten eggs caused staleness in 
13 per cent. Here is a large financial loss, due to bad handling. It 
costs just the same amount to collect, pack, ship, grade, and market 
a stale, dirty, or otherwise low-quality egg as it costs to perform 
a like service for a high-grade egg, though the former must sell for 
a lower price, and the 5 million dozens of rotten eggs that got 
to New York represented just as much of an outlay of money- as 
was expended on 5 million dozens of good eggs. The wholesaler, 
who weeded out the rotten eggs, spread the loss over the rest of the 
eggs in the lot, and the price to the retailer went up accordingly. 
Then the retailer increased liis price to the consumer, and the con- 
sumer, being the last on the list, paid the price and wondered why 
the cost of living had increased. 

The retailer generally has an ice box in which he keeps eggs'while 
marketing. He is not so apt to offend against the principles of good 
handling as he is to label goods erroneously. The baskets of eggs 

^ New Toric Pro^ce Review and American, Creamery. Sept. 1, 1909, vol. 28 (No. 19), 

787. 




472 TEABBOOK OF THE DBPABTUEET OF AGBICTTLIDBE. 

^on his counter labeled “strictly fresh eggs” and “fresh eggs” are 
more than apt to be practically the same as the basket simply marked 
“eggs,” except for size and cleanliness. The retailer, however, is 
greatly to blame for wrong ideas concerning “cold-storage” eggs, 
and this brings us to a general consideration of stored eggs that we 
may intelligently determine what course the retailer should pursue. 

THE COLD STORAGE OP EGGS. 

History does not state when mankind first began to put aside eggs 
during the season of plenty against the time of scarcity, but we may 
rest assured that it was many centuries ago. They have been put 
away in lime and in salt, but neither of these substances is satisfac- 
tory under commercial conditions, and in waterglass, but this is very 
little better than lime or salt. Of all the methods known for keeping 
eggs a cool, fairly dry, even temperature is best. Such a tempera- 
ture — that is, from 29° to 32° F. — is obtained in the modem cold- 
storage warehouse, where, in rooms which are scrupulously clean and 
fresh, eggs are kept from March or April until the following January, 
or even February, if the winter is severe and fresh stocks come in 
slowly. 

TIME OF STOEAGE. 

It does not pay to put eggs into cold storage unless they are large, 
clean, fresh, sound/ shelled, and well packed. It costs just as much 
to carry poor eggs as good ones, and poor eggs deteriorate much 
faster in cold storage than good eggs; hence they are fairly sure to 
be a losing proposition. The great bulk of the eggs which go into 
storage are from the early spring lay — the earlier, after the danger 
from frosting is over, the better. By the latter part of May warm 
weather is apt to interfere with freshness and high quality, and the 
comparatively few summer eggs that are stored last must be taken 
out of storage first if they are to stand well on the market. 

Here is a condition of affairs that is directly opposed to the usual 
point of view of the consumer. If cold-stored eggs are to be used 
at all, the uninformed buyer demands those in storage for the shortest 
time, thinking that he will gain quality thereby. Really, the aver- 
age March or April egg is commonly in better condition in the suc- 
ceeding December or January than are the eggs stored in June or 
July. The reason is not far to seek if one remembers the treatment 
the warm-weather egg gets on its way to market, and the fact that 
cold is an excellent preservative of freshness in perishable produce 
provided it goes into the cold chamber in the best of condition. ^ 

As stated in the early part of this article, eggs ere produced in 
quantities exceeding the current demands in but a few months of 
the year, and in comparatively few States, except for home use. 
During the fall and winter months production practically ceases. At 
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that time even the farmer buys cold-stored eggs for his own con- 
sumption. What would the cities do if it were not for the cold- 
stored eggs? Let us return to the figures compiled for New York 
and Jersey City and see how the cold-stored eggs are distributed, 
when they come in to the warehouses and when they go out to the 
consumer. 

STATISTICS OH STORAGE AND COHSUMPTION. 

In March, 1909, New York received 516,141 cases of presumably 
fresh eggs.' Of these, 38,000 cases went into storage and 478,141 
were consumed. In April 636,423 cases were received and 412,423 
were used, leaving 224,000 cases for storage. In May the receipts 
were almost as large — 603,583 cases, and 235,000 went into the cold 
stores, leaving 368,583 for consumption. Then in July we find only 
37,000 cases stored and 327,955 consumed. In August, instead of 
putting eggs into storage, 20,000 cases were taken out. TVhy? 
Because the good April, or even June, eggs kept in the cold store 
are better than the so-called fresh-market eggs of August. Listen 
again to a statement from the article on August eggs before quoted ; 

“ Dealers have been obliged to use more of the high-grade storage 
eggs in order to get enough eggs for the best class of trade.” ‘ 

That is why we drew upon our storage stock in August. In Sep- 
tember and October decreasing receipts necessitated greater demands 
upon it, until finally, in January, 1910, New York received only 137,- 
408 cases, many of which were stored eggs shipped in from western 
storage houses, and drew upon her own stored supply for 145,000 
cases more, practically exhausting it. For that month the consump- 
tion of eggs in New York was 282,408 cases; more than half that 
number — probably tworthirds— were eggs put aside in the season of 
plenty for the season of shortage, and used during that season, for 
eggs are not carried in cold storage from one season to another, for 
the very good reason that they will not keep in sufficiently good con- 
dition to be marketable. In January, 1910, the wholesale price of 
fresh eggs.(that is, current receipts) in New York ran from 32 to 42 
cents a dozen. Prime western storage eggs, meanwhile, were selling 
at 26 to 28 cents. More than half of all the eggs consumed in New 
York were cold stored, yet the retailers assured you that their sup- 
plies were “ fresh — perfectly fresh — except — well, yes, those small 
stained eggs in that small basket are storage eggs and, of course, they 
are lower in price.” 

THE BETAILES, THE CONSHUEB, ANP THE COLD-BTORED EGO, 

Now, what is the truth of this matter? In all likelihood, every 
egg there was cold stored. The very large, clean, best-order eggs 
were sorted out and priced as “strictly fresh;” the next most de. 

t Kew York Mercantile Bxcbange. 

*New York Produce and Creamei? Heyiew, Sept 1, 1909, YOl. 28, No. 19. 
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sirable as “ fresh,” and so on. In order to sell these for what they 
were not, a mistaken impression of all stored eggs was given by 
calling the worst eggs in the shop cold stored. Every man who 
handled those eggs knew they were cold stored and paid a price in 
accordance with that fact, except the consumer. The consumer, partly 
because of ignorance concerning the season of egg production, partly 
because of prejudice against all cold-stored eggs for all purposes, 
has allowed the retailer to trade upon his ignorance and prejudice to 
the great betterment of the retailer’s pocketbook. In an age when 
information is so readily available the consumer is to blame for not 
knowing more about the subject. Knowing that from November 
until February egg production has almost ceased, except in the South, 
and that the market reports 26 to 28 cents a dozen for good storage 
eggs, does it not follow that the sensible consumer wiU demand, and 
get, eggs for about 30 cents a dozen that will fry, scramble, or beat 
into an omelet in a perfectly satisfactory manner? For soft-boiling 
or poaching eggs the consumer in the large city must expect to pay 
from 20 to 40 cents a dozen above the stored-egg price, and even at 
that figure, because the supply will not go around, he is apt to get 
eggs that have been held by the farmer until they are really lower in 
quality than the cold-stored article. 

The statement that a cold-stored egg is just as good as a fresh egg 
is never true. An egg is best when newly laid. Every day causes a 
loss in eating quality. When environment is bad, one day may render 
an egg unfit for food ; when environment is good, weeks will make 
so little change that only an expert taster can tell the difference. 

SOME REMEDIES TOR EXISTING C»NDIT10N8. 

WTiat can we do to prevent egg deterioration all along the line, 
thereby giving the consumer a better product and increasing its value 
to the industry ? 

lUFBOVED CONDITIONS ON THE FABU. 

First, the farmer must learn to select good breeds of cfiickens and 
take more care of them, that eggs may be larger, cleaner, and more 
plentiful on the farm. He should also kill off all the mature cocks 
as soon as the breeding season is over. It is commonly supposed that 
hens will not lay unless males are present in the flock, but such is not 
the case. Experiments have shown that flocks without tnales have 
produced as many, if not more, eggs than when males were present. 
When, however, males are present the eggs are fertile, and therefore 
ready tp develop into chicks when temperatures are favorable. Infer- 
tile eggs grow stale and shrunken, of course, if held too long, or kept 
nnder bad conditions, but they do not form “ heated eggs,” “ blood 
rings,” or the great number of “ rots ” that come from developing 
embryos and which account for such a large share of the total losses. 
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The education which the farmer should have in the gathering and 
care of eggs after they are laid, and the prompt delivery of them to 
the next person in the marketing chain, is self-evident from the recital 
of the farmer’s present methods. 

CHANGES IN THE METHODS OE THE SMALL BHYEK. 

The country storekeepers and small produce buyers are, next to the 
farmer, responsible for the number of low-grade eggs marketed. 
They must be taught to buy “ loss off ” instead of “ case count ” (see 
p. 467). Buying “ case count ” places the good farmer and the poor 
farmer on the same basis, and is grossly unfair to the good farmer. 
The producer of good eggs receives less and the producer of bad eggs 
more than they are worth. What incentive is there, on this basis, for 
the farmer to take extra care and trouble? 

The country merchant should be eliminated entirely from egg 
handling. He likes to buy eggs from the farmer because their value 
is usually accepted in groceries and merchandise rather than money, 
and, as has been said previously (p. 467), he makes a profit on his 
wares if not from the selling of the eggs. Then, too, if the farmer’s 
wife brings in eggs greater in value than the goods she receives in 
trade her credit on the merchant’s ledger insures her continued 
trading with him. This makes eggs practically a form of currency. 
Oftentimes from her eggs and poultry a farmer’s wife provides her 
family with clothes and groceries, and it is not at all ususual in small 
towns for the doctor and dentist to be paid with a due bill on the 
merchant to whom her eggs have gone, rather than with money. 

Frequently the merchant pays the farmer 2 or 3 cents a dozen 
more than he receives for the eggs when sold by him, thus inflating 
the price. The merchant recovers his loss on his merchandise and 
holds the trade of the farmer, but the man who makes a business of 
buying eggs suffers and so does the townsman who has no eggs to 
trade, but must pay the same money price for goods that the farmer 
pays in eggs. 

Again, the merchant will buy “case count” rather than “loss 
off,” fearing to offend his patron. Hence, the produce dealer must 
do the same, because of the scarcity of eggs, close competition, and 
the farmer’s lack of business knowledge. He can not see that he 
actually loses money at the merchant’s. 

To prevent the loss in eggs due to the country merchant a cash 
business on the quality basis should be instituted. Then the small 
egg merchant could buy “ loss off,” pay for the eggs in money, and 
the farmer oould purchase his supplies where they are best and most 
reasonable. If competition were placed where it belongs, among the 
regular egg buyers, the eggs would go to market more rapidly and 
in better condition. 
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Another bad habit which is gaining in the countryside is the 
leaving at the farm by the packer or merchant of carriers holding 
30 dozen. The farmer waits until the case is full before marketing. 
This is not objectionable when the flock is large or production rapid, 
but out of season or on the small place it means three or four weeks’ 
holding to get a full 30-dozen box. 

BT7YINO BY QUALITY — NOT BY COUNT. 

The shipper can materially improve the quality of eggs in the 
market if he persistently buys by quality— not simply by count. He 
will also improve his business. This has been tried sporadically, by 
a shipper or two, here and there, but all except a few firms have 
forsaken their guns when shots were most needed— that is, when eggs 
became scarce or low grade and competition began to be felt. One 
packer has adhered to a quality basis for 12 years, using four gradte. 
He has built up a business which is good and a reputation which is 
even better. This reputation prevails not only on the market, where 
his egg pack is taken without a question, but among the farmers and 
peddlers who supply him with eggs. His grading is accepted by 
them and their aim is now not only to see how many eggs they can 
bring in, but how many of them can be gotten to him as “ number 
ones.” Here is a real educator as well as a good business man. 

BITEIOEBATE3) BECEITINO STATIOHS. 

The packer, too, must have artificially refrigerated rooms for 
handling and holding eggs. Indeed, it seems likely that, as the egg 
and poultry industry develops, and we must give more attention to 
the saving of the garnered foodstuffs, there will be numerous re- 
ceiving stations throughout the country, easy of access and arti- 
ficially refrigerated, that perishable products in general may be 
economically handled at the source of production. 

CABE AT THE SOURCE OF PBODUCTION. 

The source of production. There is the starting point for most of 
the trouble in the handling of perishable produce, be it southern 
cotton mishandled in the field before it is baled or western com that 
is not well dried before it goes to the elevator, or eggs that are heated 
or soiled or cracked on the farm. Not all the trouble is at the start- 
ing place, of course. Good handling must be everywhere from the 
producer to the consumer if the maximum of quality and the mini- 
mum of loss is to be maintained. But even perfection of handling at 
the market center can not compensate for bad treatment at the 
source of supply. The wholesaler is being driven to good equipment 
and methods because it is economy ; the retailer is being forced, little 
by little, to tell the truth because the strong arm of education and the 
long arm of the law are both after him. But the farmer, the country 
merchant, and the small packer are sadly in need of precept and ex- 
ample for the sake of bo^ fhe producer and the consumer. 
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FUBLICATIOHS OF THE HITITED STATES DEPARTMENT OF AGRI- 
CULTHRE AND HOW THEY ARE DISTRIBUTED. 

By Jos. A. Abnold, Department Editor. 

It is mainly through the Issuance and distribution of printed matter that the 
Department of Agriculture gives effect and practical value to its studies, ex- 
. perlments, and investigations. But the work that the Department Can do, and 
the publications It can print and distribute, arc limited by the appropriations 
made by Congress. In order that, within this limitation, the greatest possible 
benefit may accrue to the millions of practical farmers, the popular publica- 
tions— those which tell how to do things — are printed in large editions, and as 
long as the supply lasts are distributed free to all applicants residing in the 
United States. The scientific and technical publications, embodying the results 
of the researches of the Department’s scientists and constituting the foundation 
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of many of the popular publications, are larger In size and necessarily more 
expensive, and are of great value to scientists engaged In similar lines of wortt 
In this and other countries, but are not designed nor suitable for indiscriminate 
distribution, and hence are Issued in comparatively small editions and are not 
given a vride circulation.* This policy Is believed to be far better tor the Depart- 
ment’s constituency as a whole than to scatter broadcast all of the expensive 
reports and bulletins, which would be of little value to the busy people who 
actually produce the crops and live stock, and the cost of which would so de- 
plete the printing fund as to leave very little for the printing of popular pub- 
lications. 

The following is a brief outline of the Department's publications— which are 
mainly of three general classes — and the method of distribution : 

1. Publications issued annually, comprising the Yearbook, the Annual Re- 
ports of the Department, of the Bureau of Animal Industry, of the OfiSce of 
Experiment Stations, of the Bureau of Sofls, and of the Weather Bureau. 

These publications ace distributed mainly by Senators, Representatives, and 
Delegates in Congress, although a limited number of copies is always allotted 
to the Department For instance, of the 500,000 copies of the Yearbook the 
departmental quota is only 30,000, the remaining 470,000 being reserved for dis- 
tribution by Members of Congress, The Department's supply of publications 
of this class is reserved almost exclusively for distribution to Its ofBcers and 
special correspondents In return for services rendered, and to libraries, but 
miscellaneous applicants can usually obtain these documents from some Sena- 
tor, Representative, or Delegate In Congress. 

2. Other departmental reports, bureau bulletins, etc. Of these each main 
branch of the Department has Its separate series, In which the publications 
are numbered consecutively ns issued. They comprise reports and discussions 
of a scientific or technical character. The Experiment Station Record (monthly) 
belongs to this class. 

The publications of this class are not for distribution by Members of Con- 
gress, nor are they Issued in editions large enough to warrant free genera! 
distribution by the Department. The supply is mainly distributed to small 
lists of persons who cooperate with or are especially Interested in the work of 
the Bureau, Division, or Otttce in which the publication originated, or who are 
rendering some service, and to educational and other public institutions, 
including libraries. In accordance with a provision In the act of January 12, 
1905, editions of publications containing more than 100 pages are restricted 
to 1,000 copies. 

3. The Farmers’ Bulletins, circulars. Yearbook extracts, and other popular 
papers. The publications of this class are written in plain language and treat 
in a practical way of subjects of particular interest to persons engaged In 
agricnltnre and similar pursuits. A special appropriation Is made by Congress 
for the publication of Farmers' Bulletins, and they are issued in large editions 
and are for free general distribution by the Department. 

■A limited number, however, 1« always provided for dlatrlbotlou to applicants, and 
copies are sent oot In the order In which the requeeta are received as long aa the supply 
lasts. When no further copies are available and the expense of a reprint can not ha 
Incurred, the department la obliged to refer applicants to tbe Superintendent of Docu- 
ments, Government Printing Office, who is authorized by the law of January 12, 1895, to 
sell them, aa well as all Government publications, at a nominal price. The distribution 
of the publications Is thus Indefinitely continued after tbe Department Is no longer able 
tv supply the publications and without eipenee to tbe Government. 
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The Farmers' Bulletins are also for distribution by Senators, Eepresenta- 
tlves, and Delegates in Congress, each of whom la furnished annually, accord- 
ing to law, with a quota of several thousand copies for distribution to his 
constituents. Four-fifths of all such bulletins printed with the amount spe- 
cially appropriated for the purpose are distributed In this way, leaving only 
one-fifth of them for distribution by the Secretary. It is frequently necessary 
to refer applicants . for these publications in quantities to their Senators, 
Representatives^ or Del^atcs in Congress because of the insufliciency of the 
Department’s allotment to supply the large and increasing demands for the 
bulletins. 

A limited supply of nearly all of the publications in classes 1 and 2 is, in 
compliance with the law, placed in the hands of the Superintendent of Docu- 
ments, Government Printing Office, for sale at a price fixed by him. He is 
authorized by law to issue, with the approval of the Secretary, new editions 
of Department publications so long as the demand for them continues, the 
proceeds of the sales being used to pay for reprints. Applications for these 
classes of publications should be addressed to the Superintendent of Docu- 
ments, Government Printing Office, Washington, D. C., accompanied by cash, 
postal money order, express order, or draft covering the amount of the charge. 
No postage stamps or private checks should be sent 

The Secretary of Agriculture has no voice in designating the public libraries 
in which shall be deposited all public documents. These libraries are desig- 
nated by Members of Congress and the distribution of public documents to 
such depositories, including the publications of this and all other Departments 
of the Government, is a function of the Superintendent of Documents. The 
Department maintains a list of libraries, which are not public depositories, 
to which the publications of the department are sent as issued. All pubUca- 
tlons of the Department are, therefore, readily available for reference in almost 
every library in the United States. 

The Department has no list of persons to whom all publications are sent, 
as this method of distribution was long ago found to be wasteful and unsatis- 
factory. The Monthly List, dated the last day of each month, and containing 
full Information with regard to the publications Issued that month, and how 
the same may be obtained, will be mailed regularly to all who apply for it. 
The Department also Issues and sends to all who apply for them lists of the 
available publications of the various Bureaus, Divisions, and Offices. 

Publications of the State agricultural experiment stations are not for dis- 
tribution by the United States Department of Agriculture. Applications for 
them should be addressed to the directors of the respective stations. 

REVIEW OF WEATEEB CONDITIONS OF THE YEAR 1910. 

By P. C. Day, Chief of Climatological Division, Weather Bureau. 

The following weather summary of the year 1910 is complied according to 
the plan by which the National VVeatber Bulletin is published; that is, by 
months for the first three and the last three months, but by weeks, ending with 
Monday, from April to September, inclusive. 

The most remarkable meteorological feature of 1910 was the abnormality 
of the spring. Over nearly the entire country March was very warm and gen- 
erally dry, and was followed by a long period of cool and rather wet weather. 
There was much resemblance between the spring of 1910 and that of 1907 ; but 
In 1907 the premature warmth was practically confined to the latter half of 
March and was promptly followed by a long period of decidedly cool weather, 
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accompanied in tine sontbeaetern Statea by abnormally heavy ralna. In 1910 
the unusual warmth prevailed during neatly the whole of March, and continued 
in the greater portion of the districts to the westward of the Rocky Monntains 
practically without a break through April and May to about the middle of June. 
Also in most districts east of the Rockies the warmth prevailed till about the 
middle of April, when unseasonably cool weather followed, lasting generally till 
about the middle of June. 

The cool period of the spring of 1910 was generally accompanied by more 
than the normal precipitation, though very few stations received enough to 
counterbalance the accumulated deficiency due to the generally dry weather of 
March and early April Indeed, in the more northern States from the upper 
Lake region westward to the one hundredth meridian, or somewhat beyond, 
dry weather prevailed practically all through the spring and summer; only a 
very few weeks brought considerable rains, and long, dry periods intervened, 
causing the soil to become far too dry for normal crop growth, Minnesota and 
North Dakota were probably the States most seriously affected by this drought, 
but large portions of Wisconsin and South Dakota suffered severely. For the 
period from March 1 to May 9, ten weeks of very great Importance to crops, St. 
Paul received only one-sixth of Its normal precipitation, Duluth about two- 
fifths, Moorhead slightly more than one-balf, and Bismarck but little more 
than one-third. Considering the five months from March to July, inclusive, we 
find that St Paul and Moorhead had each less than 5 inches, or only about the 
third part of the usual amounts; Duluth received but 7 tnehes and Bismarck 
less than 6, or only about half the normal falla When August and September 
are included, making seven months, St Paul and Moorhead are found to have 
less than 8 inches each, or hardly more than onethird the normal amounts, 
while Duluth and Bismarck had only about two-thirds of their normal amounts. 

Januaut. 

January, 1910, opened with mild weather prevailing in most eastern districts, 
but a decided fall in temperature soon occurred, and the first half of the month 
averaged colder than usual in nearly ail parts of the country. The last half 
of the month was unseasonably warm in all districts east of the Rocky Moun- 
tains except the South Atlantic and Gulf States, but west of the Rockies the 
cold weather lasted longer, especially In Nevada and California. 

The precipitation averaged more than normal in most of New England, the 
Middle Atlantic States, lower Lake region, gad Ohio Valley, also In eastern 
Kansas, northern Arizona, western Washington, and much of Wyoming, In 
some central States and in portions of the Plains region there was a greater 
snowfall than usual, and Iowa, Minnesota, and South Dakota bad deep snow 
covering the ground for nearly or quite the whole month. The greater part of 
the country had less precipitation than usual, and this was especially true of 
the cotton region, where there was a general deficiency of from 1 to 2 inches. 

Febbuabt. 

Over almost the entire country February averaged somewhat colder than 
normal. This was notably true of the Mississippi Valley and the northern 
tier of States, which, however, experienced rather mild weather during the 
first half of the month. A severe cold wave swept over the Mississippi Valley 
and OnU States about the 15th to 19th. As the month drew to a close remark- 
ably mild weather set in over the Gulf and Atlantic States. 

Tbe precipitation was greater than normal In most of the Ohio Valley, New 
York, and New Qiglaiid,. where the eiowfall was rather heavy; and Lonisiana 
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and most ot the east Gulf coast received very heavy rains. In general, nearly 
all the r^ion to eastward of the Mississippi had more than normal precipita- 
tion, excepting Maryland, the Virginias, northern and western North Carolina, 
and eastern Tennessee, northern Illinois, and the upper Lake region. West of 
the Mississippi the month was drier than usual, save in Louisiana and Arkansas, , 
in parts of Oregon, and generally in the northern border States from Wash- 
ington to North Dakota. 

Msbch. 

Except in southern Florida the month averaged warmer than normal, and 
generally in a marked degree. In most of Idaho, Nevada, and Utah, and every- 
where between the Rockies and the Appalachians, save in the southern tier of 
States, the excess of temperature was at least 8“, and in Minnesota and the 
upper Missouri Valley it was from 16° to over 20°, the most phenomenal con- 
ditions being in North Dakota, where the average temperature usual for March 
is about 21”, or about 11° below freezing, but March, 1910, had an average 
temperature of over 41°. The mild conditions prevailed with scarcely a break 
during the entire month. The period from the 21st to 29th generally marked 
the culmination of the warmth in districts to eastward of the Rocky Mountains. 

Almost as extraordinary as the warmth of March, 1910, was the dryness of 
the same month, which normally is one of the wettest of the year over very 
large and important areas. March of 1910 brought as much precipitation as 
usual only in a few widely scattered districts, chiefly in the Florida peninsula, 
central California, Arizona, northern Idaho, and parts of Montana, Wyoming, 
and the Dakotas. The deficiency in precipitation was very notable in the I.ake 
region, the Mississippi and Ohio valleys, the Interior portions of the Gulf States, 
and generally along the Atlantic coast. 

- The Ceop Seasok, ApaiL-SEPTEMBES— Summabt by Weeks. 

The opening days of April were generally marked by warm and dry weather, 
although comparatively cool weather visited the Ohio Valley and Lake region, 
while rains occurred in much of Texas and the middle Mississippi Valley, also 
on the North Pacific coast. 

By weeks, ending with Monday, from April 11 to October 3, the weather con- 
ditions may be summarized as follows; 

April 11 . — Generally a remarkably warm week. Cool weather for the season 
prevailed only in southern Florida, New Mexico, and western Texas, and in 
western Washington, In the upper Missouri and Mississippi valleys the abnor- 
mal warmth was most marked. North Dakota temperatures averaging about 
16° above normal. 

The precipitation was practically confined to New England and northeastern 
New York, the vicinity of Lake Erie, the State of Washington, northern Idaho, 
and western Oregon, and especially a broad strip covering southern and eastern 
Texas and extending thence not Iheastward over Arkansas, Missouri, eastern 
Iowa, and Wisconsin, to upper Michigan, and Including portions of adjoining 
States. 

April IS . — The week was decidedly warm in the Lake region and central 
California, and warmer than normal generally to eastward of the Mississippi 
River, In Louisiana, and central and eastern Texas, and in the Pacific States 
and the northern portion of the Plateau and Rocky Mountain regions; but it 
averaged cooler than normal from New Mexico and Arizona northeastward to 
Minnesota and eastern North Dakota. ’ 

1—70797°— YBK 1910 31 
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/une 27.— Nearly everywhere west of the Bockles, also to the cott<m region, 
save Oklahoma and the interior of Texas, the week was cooler than normah 
Elsewhere it was warmer, and very decidedly so in Uinnesota and the adjoin- 
ing States. 

' There was abundant rain In nearly all parts of the cotton region; elsewhere 
good rains fell chiefly In Missouri and central Illinois, extreme western Texas, 
and over parts of Kansas, Nebraska, South Dakota. Minnesota, and Iowa. 

July — Temperatures below normal continued In most of the cotton region, 
save in Texas and Oklahoma, and beyond the Rockies, except in Idaho. Else- 
where the week was warmer than normal, notably along the northern border 
from Lake Superior to Montana. 

Most of Oklahoma and parts of Texas and North Carolina received no rain 
or but very little, and felt much need of moisture. The cotton region otherwise 
had abundant rainfall, large portions getting very heavy rains, especially parts 
of Louisiana and Alabama. In the latter State there were damaging freshets. 
The Ohio Valley and the southern parts of Illinois and Missouri received much 
rain, but elsewhere the amounts were small, except that fair amounts occurred 
in southern Colorado and regions roundabout, in Montana and parts of North 
Dakota, and in a lew other localities. Drought still continued over the greater 
part of the spring wheat growing section. 

July If.— Weather warmer than normal was the rule to the eastward of the 
Jdississippt, in most of Texas, and the far Southwest, and especially In the 
Pacific States, while it was cooler than the average from the lower Mississippi 
Valley northwestward to the northern Rocky Mountain region. 

In most of Minnesota and parts of the Dakotas and eastern Nebraska there 
was considerable rain, but the chief region of rainfall covered the Ohio Valley, 
central and southern Missouri, and practically all districts to southward, also 
much of Kansas, southern Oklahoma, eastern, northern, and the Panhandle of 
Texas. There was but little rain from Iowa and Wisconsin eastward to New 
England and practically none to the westward of the Rocky Mountains. 

July tS . — Warm weather prevailed In the Atlantic coast States and generally 
in the Plains States and to the westward, especially in Montana, Wyoming, and 
Idaho. 

Large portions of Arizona, Nevada, and southern Utah received beneficial 
showers. Good rains occurred in portions of the Dakotas. Nebraska, and Texas ; 
and practically all of Kansas, Oklahoma, Missouri, Arkansas, Louisiana, and, 
with a few exceptions, the States to eastward of the Mississippi River received 
ample rainfall. In eastern Missouri, southern Illinois, and most of Indiana and 
Kmitncky, the precipitation was very heavy and much damage resulted. In 
part of New Tork the long drought was broken, but much of the eastern por- 
tion of the State still felt great need of rain. Also the greater parts of Michi- 
gan, Sooth Dakota, and Minnesota and practically all of North Dakota and 
Wisconsin received but ilttle rain and were now euSering from long-continued 
dryness. 

JiUy 25.— This week was warmer than normal in the Lake region and gen- 
erally to the westward of the Mississippi, especially in Nevada and Utah and 
parts of adjoining States. Cool weather was the rule in most of the cotton 
region, especially In the Caroiinas, Georgia, and Virginia. 

The rainfall was generally ample in the Lake region, and northern Minnesota 
and parts of the Dakotas bad considerable rain. Locally heavy precipitation 
occurred along the Gnlf and south Atlantic coasts from eastern Texas to North 
Carolina. Save a few scattered regions, the rest of the country received very 
little or no rain. 
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Augutt !• — ^Hot weather prevailed In Kansaa, Oklahoma, and northwestern 
Texas, and generally the week was warmer than normal, except in the Lake 
region, Arizona, and over the Padflc coast region. 

Heavy precipitation occurred in northeastern Colorado, and considerable 
amounts occurred in other parts of that State and in the northern portions of 
Arizona and New Mexico. Parts of the central and eastern Gulf States had 
much rain, and portions of North Carolina, Tennessee, Arkansas, central Iowa, 
northeastern Missouri, and the larger part of the Ohio Valley had ample falls, 
also northern Virginia and large portions of the States to northeastward of it. 
Parts of Kentucky received damagingly excessive rains. 

August 8 . — Warm weather prevailed in the cotton region, especially in the 
interior of Texas; but for nearly all the rest of the country the week was 
comparatively cool for the season. 

No rain fell in much the larger portion of Texas; but otherwise the cotton 
region received ample rain, also practically all parts of Kansas, Nebraska, and 
Missouri. Elsewhere there was rain in considerable portions of Arizona, New 
Mexico, Colorado, and South Dakota, in upper Michigan, and in New York and 
New England, especially the northern portlona 

August 15.— Warmer weather than normal prevailed in the Lake region, along 
the Gulf coast, in New Mexico, and especially in the interior of Texas, but 
the week was generally cool tbroughdnt the entire central portions of the 
conntry from the Atlantic to the Pacific. 

Ample rain fell in practically all pacts of the South Atlantic and Gulf States, 
save Texas, where only the northern portion received any appreciable amounts. 
Much of Arkansas had heavy rain, and there was considerable in nortbem 
Arizona and New Mexico and thence eastward and northeastward through 
Colorado, Oklahoma, Kansas, Nebraska, the eastern parts of South Dakota 
and Minnesota, and the western parts of Iowa and Wisconsin. Also portions 
of New York, southern New England, and substantially all of Pennsylvania had 
good rains. At the end of the week much need of moisture was felt in parts 
of New York and New England, Maryland and Ohio, southern Michigan and 
eastern Iowa, and the larger part of Texas. 

Aupajt 22.— The week was warmer than normal except in the Atlantic and 
Pacific States and the northern Rocky Mountain region. 

Abundant rainfall occurred in most of Oklahoma, Kaus.ns, and Nebraska, 
generally In the Ohio, upper Missi^ippi, and lower Missouri valleys, and in 
nearly aU parts of the Atlantic and GuK States, save western New York and 
Pennsylvania, the northern portions of Georgia and Alabama and over much 
of Texas. In the latter State the drought was well broken in some counties, 
though little rain fell in the central part of the State and practically none in 
the Rio Grande Valley. 

August 29.— Cool weather for the season prevailed in the Ohio Valley and in 
the northern half of the country west of the Mississippi River, where a drop of 
temperature remarkable for August caused readings as low as 26° at several 
stations in Montana and Wyoming. Damaging frosts occurred in those States 
and in parts of Idaho and the Dakotas, and light frosts in many other States. 

Rain fell in the coast districts from New Jersey to Louisiana, in the lower 
Mississippi Valley and over most of the Ohio Valley and Lake region, being 
especially heavy in the vicinity of. Lake Michigan, and in a small area of 
southeastern Nebraska, where very heavy rain — over 8 inches at one station — 
occurred during a single night. Only light rains occurred in other districts. 

September 5 , — ^Abnormally cool weather lasted throughout the week in Mon- 
tana and Idaho, and the upper Lake region and the northern half of the country 
to the westward of the Mississippi had rather cool weather for the season. 
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In marked contrast were tke conditions in Arkansas, Oklahoma, and the interior 
of Texas, where unseasonably hot weather prevailed. 

Heavy rainfall occurred In central Missouri and parts of the Carollnas, and 
there was ample rain practically everywhere to the eastward of the Mississippi 
River, also between the Missouri and Mississippi rivers, and in Kansas and 
portions of Oklahoma and Arkansas, over the coast regions of Louisiana and 
Texas, and In western Montana and northern Idaho. 

September 12 . — Again cool weather prevailed In the northern States west of 
the Mississippi, especially In North Dakota, Montana, northern Idaho, and the 
eastern portions of Oregon and Washington. Light to killing frosts were re- 
ported from many States, but the damage was very slight save In a few cases. 
In the southern and eastern parts of the country the weather almost everywhere 
averaged warmer than normal. 

To the eastward of the Mississippi River and north of the Ohio River and 
Maryland there was generally ample ralnfoli. Elsewhere good rains occurred 
in most of North Dakota, northern Minnesota, Missouri, Oklahoma, and eastern 
Kansas, In parts of the Carollnas, Florida, southern Mississippi, and eastern 
Louisiana, and in a large portion of Texas, though considerable areas of the 
latter State were left still suffering from drought 

September 19 , — In most of Oregon and northern California the week was 
marked by cool weather ; otherwise warmer weather than normal prevailed near 
and to the westward of the Mississippi River. In the eastern States the average 
temperature was below normal. 

In nearly all parts of the FaclBc States, Idaho, and Nevada, and in much of 
Utah and Arizona considerable rain tell ; in much of this region It was the first 
important rain during several months. To the eastward of the Rockies the 
week was generally a dry one. However, good rains occurred In much of Iowa, 
around Lake Michigan, In the Ohio Valley save the lower portion, in parts of 
Maine, New Hampshire, Florida, and eastern North Carolina, and notably in 
central and southern Texas, points In the lower Rio Grande Valley receiving 
over 9 Inches 

September 26 , — Along most of the northern border the week averaged cooler 
than normal, but for the rest of the country it was generally an unseasonably 
warm week, especially in Oklahoma, Arkansas, and adjoining States. 

Throughout most of the northern half of the country between the Rockies and 
the Appalachians there was an abundance of rain, and excessive falls occurred 
in parts of Kentucky and the lower Missouri Valley. In the remainder of the 
country there was very little rain, save in southwestern Alabama and the 
southern portions of Mississippi and Ixinisiana. 

October S. — Almost everywhere the week was wanner than normal, the excess 
of temperature being very marked In the Plains States and the lower Mississippi 
Valley. 

In northern and western Oregon and especially In Washington quite heavy 
rains occurred. Otherwise the week was almost everywhere a very dry one. 
The chief exceptions were an area stretching from eastern Nebraska northeast- 
ward to Lake Superior and northern Lake Michigan, the central portions of 
Arkansas and Oklahoma, Sooth Carolina, and most of Georgia and eastern 
Florida. Generally In the V'irglnias and the States to the northeastward much 
inconvenlmice was now felt from the lack qf water. 

Review or the Seaboh. 

For the period from March 1 to September 30 the mean temperature was 
PM^ipiRy everywhere above normal, save along the Immediate north Pacific 
cctiiiiiiid in the extreme scuthem part of Florida. The excess was gawtally 
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from S° to 6° In the upper Lake region, upper Mississippi and middle and upper 
Missouri Valleys, northern and middle Rocky Mountain and middle plateau 
regions, and in western Texas; elsewhere the excess was generally less than 3°. 
The unusual warmth of March was the great factor in causing the temperature 
excess, and many districts had, after the 1st of April, a cooler season than 
normal, notably the Ohio and middle Hississlppl Valleys. 

Over much the greater part of the country the precipitation of the crop 
season was deflcient. The deflcleney was from 8 to 12 inches, or somewhat 
greater. In central and northern Texas, In Oklahoma, Nebraska, Iowa, Minne- 
sota, northern Missouri, western Wisconsin, and the eastern portions of the 
Dakotas, along the central Gulf coast. In portions of the Florida peninsula, 
and in central Georgia, in the upper Ohio Valley, and on Long Island and in its 
vicinity. By contrast the precipitation was in excess by 10 inches or more 
In parts of central and northeastern Kentucky and central Missouri and in 
a few other localities ; and In general It was greater than normal in nearly all 
of Kentucky and southern Illinois, central and southeastern Missouri, the 
greater part of Arkansas, and portions of several adjoining States; also In 
eastern North Carolina and in the southern coast regions of Texas. 

OCTOBEB. 

The month averaged warmer than normal in nearly all portions of the coun- 
try, and was especially mild in the upper Missouri Valley. There were a 
few cool spells in some portions, and as the month was ending a marked cold 
wave swept over practically all districts to eastward of the Rockies, bringing 
very unseasonable cold In the lower Mississippi Valley, east Gulf, and South 
Atlantic States. 

In eastern North Carolina the precipitation was less than normal, but other- 
wise the Atlantic coast States from Florida to New Jersey received more 
than the normal amounts, owing chiefly to the tropical hurricane which passed 
northeastward about the 15th to 20th, bringing high winds and exceedingly 
heavy rain to the Florida peninsula. Most of the cotton region had more than 
normal precipitation, but there was a deficiency in northern Louisiana, central 
and northeastern Texas, and most of Oklahoma. Very heavy rains occurred 
early In the month in western Tennessee, northeastern Arkansas, and the lower 
Ohio Valley, resulting in much damage. In the lower Lake region, southern 
Oalifomla, the central plateau, and northern Rocky Mountain regions and over 
the north Padflc coast the amounts were generally greater than normal. In 
New England and the central portions of New York and Pennsylvania the 
rainfall was decidedly scanty ; also the Missouri and upper Mississippi Valleys 
had very deficient precipitation. 


Novembeb. 

West of the Mississippi Valley November generally averaged warmer than 
normal, especially in Colorado and adjoining States. In the eastern part of 
the country the month was colder than usual, though the period from the 
20th to 28th was marked by rather mild weather between the Mississippi Elver 
and the Appalachians. 

In central and southern California the month was unusually dry, but else- 
where west of the Rocky Mountains there was more precipitation than normal, 
especially in the western portion of Oregon. East of the Rockies, save over 
small areas, the month was everywhere drier than normal, and notably so In 
the Mississippi, lower Missouri, and Ohio Valleys and portions of the middle 
Atlantic and west Gulf States, where the deficiency ranged very generally from 
2 to 4 inches. 
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Decimbsb. 

To the westward of the Mississippi Valley, except in portions of North Dakota 
and Montana, December was generally warmer than normal, but to the ^Bt> 
ward it was generally much colder, especially in the Ohio Valley, lower Lake 
region, and Middle Atlantic States, where It was one of the coldest Decembers 
in many years, although there were no unusually low temperatures^ During 
the first days of the month a severe cold spell visited the Bast Gulf and South 
Atlantic States, the line of freezing weather extending to the Gulf coast and 
well into the southern portion of the Florida Peninsula. The mildest weather 
of the month In most Elastem States occurred during the last ten days. 

Taking the country as a whole the December precipitation was notably less 
than Qsual; altbongh in several widely scattered areas it was somewhat greater, 
but save one, covering portions of eastern Texas, southeastern Arkansas, 
and most of Louisiana, these areas were comimratlvely small and unimportant. 
In a large number of Northern States there was more snow than usual, but so 
little rain fell that the precipitation as a whole was deficient At the close of 
the month marked need of rain was reported In New Elngland, Iowa, Oklahoma, 
New Mexico, and California, and there was a general and widespread deficiency 
In the fall for the year as a whole. La^ areas in New England did not 
receive more than 75 per cent of the usual fall, and In portions of the upper 
Mississippi and Missouri valleys the total fhll for the year did not reach 50 
per c«)it, and similar conditions existed in portions of Texas, the Southwest, 
California, and other smaller areas. 

SEEDTIME AND BAEVEST-AVEBAGE DATES OF PLANTING AND 
HAEVESTINO IN THE DNITED STATES. 

By J. B. CovisT, Bureau of Btatistics. 

Unaffected by the rapid expansion of areas under cnltlvation, the reclama- 
tion of waste land, the invention of labor-eaving machinery, and the increasing 
effectiveness of human labor as applied to agriculture, the dependence of man 
and beast upon seedtime and harvest continues unceasingly. As popularly ap- 
plied, these terms are descriptive of local phases of agricnltnre, yet from a 
world viewpoint these operations are continoons and unending. Mankind Is 
somewhere busy all seasons at one or the other; indeed, at both. 

The value to agriculture of the scleuce of meteorology, of a knowledge of 
how properly to prepare the seed bed, to select pure-bred viable seed, and the 
advantage gained by the adoption of suitable cultural methods, are freely 
acknowledged, aud popular Interest in these subjects is iucreasing by leaps 
and bounds; bat comprehensive information concerning the progress of sowing 
end harvesting, as these great waves of agricultural activity annually sweep 
over the land, Is limited, notwithstanding the widespread collection and co- 
ordination of agricultural statistics. 

Becognizing the fact that reliable Information regarding this phase of agrl- 
culture would be of perpetual usefulness, a world-wide Inquiry was prepared 
by the Bureau of Statistics, Department of Agriculture, and addressed to 
thousands of practical and Intelligent farmers, to agricultural teachers, and to 
experiment statloiia. 

Each correspoi^ent in the United States was requested to give information 
baaed upon personal knowledge concerning the usual date of planting and bar* 
veatlDg in his community. These corre8poDdeDts~>manjr thousands in number 
and j^sident in every agricultural county of the United States— were selected 
lilthse of special qualifications for supplying such information. A schedule con- 
tahiing a aeries of qneriions covering about 40 staple crops was mailed to each. 
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UETHODS OF COMFILATIOn. 

The fundamental baale of thia article, therefore, la the individual returns of 
correapondenta, each of whom waa requested to report for hla own community, 
because the community la a popular unit, one with which each correspondent la 
familiar, and In relation to which he la accepted aa an authority. 

Obviously the correct baala of a classlflcation or grouping of answers to In- 
quiries such as this Is the climate, which, of course, Involves consideration of 



Pin. 31. — Lines of average dates of the beginning of fleld-com planting. 


BOil, rainfall, altitude, exposure, and latitude. Lack of space and want of data 
prevent the grouping of answers on so technical a basis. Under the circum- 
stances the most practicable method is a grouping of individual returns, county 
by county, as the first step toward obtaining a State mean which will represent, 
approximately, the time when given farm operations, such as planting and 
harvesting com, begins, when it Is general, and when it ends. 
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Mean date for specified crops, mith distinction of beginning, general, and ending, 
bp States. 

80WIKQ OE PLANTING. 


Fall-aown barley. 


General. Ending, QenetaJ. Ending. aeneml. Ending, 


Ala Oct. 4 

Ark Sept 22 

Conn.. 

Del Oct. 3 

Ga Oct 14 

HI Sept. 12 

Ind Sept. 8 

Iowa Sept. 4 

Kims Sept 11 

Ky Sept. 19 

ICd Sept 18 


Sept. 24 Oct 16 


Mich Sept. 3 

Minn Sept. 3 

Mo Sept. 9 

Nelw Sept. 5 

N.J Sept 12 

N. Y Sept 4 

N.C Oct 14 

Ohio Sept 11 

Okla Sept. 13 

Pa. Sept. 2 

R. I 

8.C Oct. 13 

S. Dak.... Aug. 31 

Tenn Sept 22 

Tex Sept 28 

Vt Aag. 7 

Va Sept 20 

W. Va Sept. 15 

Wki Sept 6 


. 10 Nov. 10 

;. 18 Oct. 5 

15 Oct 2 Sept 10 Sept. 22 Oct. 0 

19 Oct 3 

19 Oct 4 

26 Oct 19 Sept. 9 Sept. 27 Oct. ' 12 

.. 26 Oct 11 

;. 14 Oct 4 

.26 Oct 6 

. 13 ^t 26 

.18 0& 6 

.22 Oct 2 

.23 Oct. 14 

. 19 Oct 6 

.30 Oct 26 

. 22 Oct 6 Sept. 8 Sept. 14 Sept. 24 


.22 Oct 15 
.24 Oct 13 
6 Oct. 25 
30 Nov. 27 
. 18 Bept. 30 I 


Oct 1 Oct 24 Sept 30 Oct 20 Nov. 8 

Sept 15 Oct 10 

Oct. 2 Oct. 22 

Sept. 22 Oct 15 

Sept 21 Oct. 2 


Bprlng-flown oats. 


General. Ending. General. Ending. General. Ending. 


Oct. 24 Nov. 13 I 


Oct. 11 Nov, 6 1 Nov. 24 j 
Oct. 2 Oct. 26 Nov. 19 


Jan. 31 Feb. 20 Mar. 9 

Feb. 15 liar. 1 Mar. 18 

Apr. 9 Apr. 22 May 8 


j Mar. 22 Apr. 1 Apr., 9 


Iowa I I Mar. 29 Apr. 6 Apr. 14 

Kans I 1 Feb. 27 Mar. IS Mw. 27 


Kans I i Feb. 27 

Ky i ' 

La Oct. 18 j Nov. 5 Nov. 22 ; 


Oct 3 Oet 26 j Oct. 31 


Apr. 23 May 3 Hay 14 
Apr. 13 Apr. 23 May 5 


Nebr Mar. 22 Apr. 2 Apr. 13 

N.H 

N.J 

N. Y Apr. 14 Apr. 28 May 12 

N.C 8«)t26 Oct 14 Nov. 4 

N. Dak. Apr. 8 Ajw. 21 May 9 

Ohio 

Okla 

Pa Apr. 3 Aiw. 17 May 2 

R. 1..,.. 

S. C Oct 7 Oct 31 Dec. 13 Jan. 29 Feb. 21 Mar. 12 . 

8. Dak Apr. 1 Apr. 14 Apr. 28 

Tenn 

Tex Oct 2 Oct 24 Nov. 12 Jan. 25 Feb, IS Feb. 23 

Vt Apr. 38 May 8 May 18 

Va 

W. Va 

WIe Apr. 10 Apr. 20 Apr. 27 




SEEDTIME AKD HABVEST. 


491 



May 14 I May 26 


State. 

Begin- 

ning. 

Oeueral. 

Ending. 

Ala 

Apr. 8 

Apr. 20 

May 11 

Ark 

Apr. 15 

Apr. 28 

May 13 

Conn 



Fla 

Mar. 16 

Mar. 28 

Apr. 20 
my 12 

Ga 

Ill 

Apr. 5 

Apr. 21 

Ind 







j 

Ky 

La 

Mar. 29 

Apr. 15 

May 7 

Me 





Geaeral. Ending. 


General. ' Ending. 


May 12 May 24 June 4 
Hay 26 lune 10 June 24 
Mar. 25 Apr. 20 May 15 
Apr. 19 May 4 May 23 
May 23 May 2S June 14 


May 18 1 June 1 June 17 


June 26 July 3 July 10 

June 17 June 26 July 3 

June IS June 26 July 6 


May 23 June 8 June 23 
May 28 June 12 June 26 


Miss Apr. 6 Apr. 21 May 11 

Mo Apr. 25 May 4 May 14 


June 4 June 15 June 25 . 
June 13 June 26 July 16 
June 20 June 27 July 5 
June 16 June 24 July 3 
June 6 June 17 June 24 


ay 4 May 14 May 27 June 7 Jnne 20 


N. y 

N. C Apr, 19 May 1 May 16 

Ohio 

Otda Apr. 18 May 2 May 24 

Pa 

S.C Apr. 6 Apr. 22 May 12 

Teon Apr. 21 May 2 May 16 


June 1 June 15 i June 30 
Apr. 29 May 14 May 31 
May 28 June U { June 25 


June 28 July 0 July 27 
June 16 June 24' July 6 
May 27 June G June 18 

July 2 July 8 July 18 

June 22 July 1 July 11 

June 25 July 4 July 15 

June 21 June 30 July 10 


AN.J21 May 2 May 16 
Mar. 29 Apr. 13 May 9 


May 30 June 12 June 27 
Apr. 10 Apr. 23 May 3 
May 10 May 22 June 5 


May 16 June 5 June 20 
May 23 June s June 22 
June 4 June 16 June 30 


June 12 June 20 June 28 
I May 28 June 14 July 8 
I June 14 June 27 Ju^ 9 
I June 12 June 20 June 29 


492 TEiuEBOOK OP THE DEPAETKBNT OP AaBIOm.TTJEB. 

Mean iate for speciflei crape, v>(th'diett»otion of hepinning, etc. — Contliiaed. 
HABVBSTINO. 


Fail-flown barlej. 
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Mean dote /or speetfied crops, with disHnctUm of begiminp, etc. — Contlnned. 


HAKVEBTINO-Coiitliiued. 



General. Ending, General. Ending, General, j Ending. 



Aug. 16 Aug. 31 Sept. 21 I 

July 25 Aug. 29 Sept. 12 I Sept. 11 Sept. 17 Sept. 25 

June 15 July 6 Aug. 1 I 


Aug. 24 Sept. 12 Sept. 24 
Aug. 28 Sept. 15 Sept. 28 


Aug. 24 I Sept. 14 Sept. 2 


Sept. 16 Sept. 25 Oct. 4 
Sept. 11 Sept. 21 Sept. 27 
Sept. 14 Sept. 22 Sept. 29 


Aug. 29 Sept. 10 Sept. 30 
July 27 Aug. 31 Sept. 12 


Aug. 31 ) Sept. 13 


Aug. 10 Aug. 25 
Aug. 3 Aug. 24 
Aug. 18 Sept. 5 


Aug. 20 I Sept. 5 
July 12 July 22 
Aug. 20 Sept 8 


Aug. 23 Sept. 9 
Aug. 28 Sept. 12 
Aug. 17 Aug. 27 
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Averages by counties bavlng been obtained, the nest step Is a grouping of 
counties, the most natural method <ff which Is according to their latitude and 
longitude. Accordingly, one square degree of latitude and longitude Is taken 
as the unit of comparison, and counties within such unit arc combined and a 
mean date for this unit is obtained. As a succeeding step, the State is divided 
into equal latitudinal sections, based upon the number of degrees of latitude 
passing through the State, and a mean date Obtained for each section. As a 
final step, the mean of the means of the total number of latitudinal sections 
into which a State is divided is taken as the State mean. 

In this way individual returns are given an equal weight in determining a 
county average; county averages are equal factors in determining the mean 
of the next higher group, or sectional mean ; and sectional means have an equal 
part to play in establishing the State mean, which represents conditions as they 
exist in the central portion of a State, rather than in either the northern or the 
southern sections. 

The States of Montana, Washington, Oregon, Idaho, Colorado, Utah, Nevada, 
Wyoming, New Mexico, Arizona, and California present many difficulties in an 
investigation of this character because of abrupt changes In altitude, rainfall, 
etc., and are therefore omitted until complete data are obtained. 

The information collected as a result of this investigation will be published 
in a series of bulletins. From the first of these bulletins sufficient facts have 
been segregated to make possible the publication of an outline map (fig. 31) and 
the calendars on pages 490 to 493. 

AGSICULTUBAL COLLEGES IN THE UNITED STATES.' 

College instruction in agriculture is given in the colleges and universities re- 
ceiving the benefits of the acts of Congress of July 2, 1862, August 30, 1890, and 
March 4, 1907, which are now in operation in all the States and Territories, ex- 
cept Alaska. The total number of these institutions is 67, of which 65 maintain 
courses of instruction in agriculture. In 23 States the agricultural colleges are 
departments of the State universities. In 15 States and Territories separate 
Institutions having courses in agriculture are maintained for the colored race. 
All of the agricultural colleges for white persons and several of those for negroes 
offer four-year courses in agriculture and its related sciences leading to bache- 
lors' degrees, and many provide for graduate study. About 60 of these institu- 
tions also provide special, short, and correspondence courses in the different 
branches of agriculture, including agronomy, horticulture, animal husbandry, 
poultry raising, cheese making, dairying, sugar making, rural engineering, farm 
mechanics, and other technical subjects. The officers of the agricultural col- 
leges engage quite largely in conducting fanners' institutes and various other 
forms of college extension. The agricultural experiment stations with very few 
exceptions are departments of the agricultural colleges. The total number of 
persons engaged in the work of education and research In the land-grant colleges 
and the experiment stations in 1910 was 6,985; the number of students (white) 
in interior courses in the colleges of agriculture, and mechanic arts, 45,140 ; the 
total number of students in the whole institutions, including students in corre- 
qwndence courses and extension schools of five days or longer, 128,140 ; the num- 
ber of students (white) in the four-year college courses In agriculture, 3,614; in 
short and special courses, 12,189 ; the total number of students in the institu- 
tions for negroes, 7,110, of whom 1572 were enrolled in agricultural courses. 
With a few exceptions, each of these colleges offers free tuition to residents of 
the State in which it is located. In the excepted cases scholarships are open to 
promising and mergetlc students ; and, in all, opportunities are found for some 
to earn part of their expenses by their own labor. The expenses ace from $125 
to $300 for the school year. 

' laciading only instttutlons establiahed under the Ixad-gTant set of Inly 2, 1862. 
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Agrieultvral eolltga in the United Slates. 


State CO* Territory. 


Name of Institution. 


Arisona... 

Arkansas.. 


California. , 
Colorado. . 


Connecticut. . 
D^ware.... 


Georgia.. 


Hawaii.. 

Id^o... 


niiDois. . . 
Indiana.. 
Iowa 


Kansas.... 

Kentucky.. 


Maine 

Maryland. . 


Michigan... 

Minnesota.. 


Mississippi. 


Montana.. 

Nebraska.. 


Alabama Ptdyteohnlc Institutes.. j 
Ajp^cultoral ^ool of the Tns* 
keeee Normal and Industrial In* 
stitute. 

A^cnltural and Mechanical 
lege for Negroes. 

University of Arltona 

College of Agriculture of the Uni- 
versity of Arkansas. 

Branch Normal College • 

College of Agriculture of the Uni- 
versity of California. 

The State Agricultural CoU^ ol 
Colorado. 

Connecticut Agricultural Cotl^.. 

Delaware Collie 

State College for Colored Students.] 
College of Awicuiture ol the Uni- 
versity of Florida. 

Florida Agricultural and Median- 
Ical College for Negroes. 

Georgia State Collie of Agricul- 
ture. 

Georgia State lodustrltd Collie...! 

6)llege of Hawaii 

College of Agriculture of the Uol* 
verity of Idaho. 

of Agriculture of the Uni- 
versity of Illinois. 

School of Agriculture of Purdue 
University. 

Iowa State CollMe of Agriculture 
and Mechanic Arts. 

Kansas State Agricultural Collie.] 
The College of Agriculture of the 
State University. 

The Kentucky Normal and Todos- 
trlal Institute for Colored Per- 
sons. 

Louisiana State University .and 
Agricultural and Mechanical 
College. 

Southern University and Agricul- 
tural and Mechanical College. 
College of Agriculture of the Uni- 
versity of Maine. 

Maryland Agricultural C<^ege. 
Princess Anne Academy for Cd- 
ored Persons, Eastern Brandi of 
the Maryland Agricultural Cd- 


Aubnm 

Tnsk^ee Institute . . . . 


Normal 

Tncson 

Fayetteville.. 

Pine Bluff... 
Berkley 


Fort CoUlns 

St(MT3 

Newark 

Dover. 

Gainesville 


Honolulu. . 
MtKCOW... 


Urbans 

Lafayette 

Ames 


Manhattan.. 
Lesington . . 


Frankfort 

Baton Houge 

New Orieans 

Orono 


Cdlege Park 

" ■ Anne 


C. C. Thach. 

B. T. Washington. 

W. 6. Buchanan, 

A. E. Douglass.! 

C. F. Adams-* 

Isaac Fisher. 

E. J. Wicfcson.* 

C. A. Lory. 

C. L. Beach. 

G. A. Harter. 

W. C. Jason. 

J. J. Vernon.* 

N. B. Young. 

A. M. Soule. 

R. R. Wright. 

J. W. Gilmore. 

W. L. Carlyle.* 

B. Davenport.* 

J. H. Skinner.* 

B. W. Stanton.* 

H. J. Waters. 

M. A. SoovelU* 

7. S. Hathaway. 

T. D. Boyd. 

H. A. HHl. 

B. J. Alcy. 

R. W. Sflverter. 
T. H. Klah. 


Nevada 

New Hampshire..., 
New J^y.... 


Amherst.. 

B4»ton... 


University Farm, St. 
Paul. 

Agricultural Cdlege. . 

Alcorn 

Columbia 


Massachusetts Agricultural Col- 
lege. 

Massachusetts Institute of Tech- 
nology.* 

Michigan Agricultural College 

College of Agriculture of the Uni- 
versity of Minnesota. 

Mtelsslppl Agricultural and Me- 
chanical College. 

Alcorn Agricultural and Mechan- 
ical College. 

College of Agriculture of the Unl- 
vmity of Missouri. 

School of Mines and Metallurgy of 
the University ol Missouri.* 

Lincoln Institute 

Montana Agricultural Collie..... 

Collie of Agriculture of the Uni- 
versity of N ebraska . 

CoU^ of As^cuiture of the Unl- 
veraltf of Nevada. 

New Hampshire CoUege of Agri- 
culture and the MediatUc Arts. 

Rutgers Scientific School (The 
New Jersey State Ccdl^ for the 
Ben^t of Agriculture and the 
Mechanio Arts}. 

* Acting president. * Does not maintain courses in agrioultnre. 

> Dean. * Director. 


Jefferson City.... 

Bozeman 

Lincoln 

Reno 

Durham 

New Brunswick . 


K. L. Butterfield. 

R. C. Madaurin. 

J. L. Snyder. 

A. F. Woods.* 

J. C. Hardy. 

L. J. Rowan. 

F. B. Mumford.* 
L. E. Young.* 


B. F- Allen. 

Jas. M. Kenton. 
E. A. Burnett.* 

J. E. Stubbs. 

W. D. Gibbs. 

W. E. S. Demarest. 
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igricvltural colleges in the Vnited States — Continued. 


State w Territory. 


New Mexico... 

New York 

North Carolina. 


North Dakota.. 

Ohio 

Oklahoma 


Oregon 

Pennsylyania.. 

Porto Rico 

Rhode Island . . 
South Caroliiia. 


South Dakota. 


Texas. 


Utah 

Vermont. 

Virginia.. 


Washington... 
West Vh^nla.. 

WiacoQSin 

Wyoming 


Name of institution. 


New Mexico GoU^ of Agricultnre 
and Mechanic Arts. 

New York State (k^ege of Agrl-. 
culture at Cornell University. 

The North Carolina College of Ag- 
riculture and Mechanic Arts. 

The Agricultural and Mechanical 
College for the Colored Race. 

North Dakota Agricultural Col- 
iege. 

College of Agriculture of the Ohio 
State University. 

Oklahoma Agricuitoral and Me- 
chanical College. 

Agricultural and Ntmnal Univer- 
sity. 

Oregon State Agricultural College.. 

The Pennsylvania State Ccrflege. . . 

University of Porto Rico 

Rhode Island State Coll^ 

The Clemson Agricultural CoU^ 
of South Carolina. 

The Ct4ored Nonnal, Industrial, 
Agricultural, and Mechanical 
College of South Carolina. 

South Dakota State C^ege of Ag- 
riculture and Mechanic Arts. 

College of Agricultofe of the Uni* 
versity Of Tennessee. 

Agricultural and Medianical Col- 
lege of Texas. 

Prairie View State Normal and 
Industrial CoUcec. 

The Agricoltoral Coll^ of Utah. . 

University of Vermont and State 
A^cultural College. 

The V Irgiida Agrlcmtural and Me- 
<dianical College and Polytec^c 
Institute. 

The Hampton Nonnal and Agri- 
col tatallnstitute. 

State CoU^ of WadiiagtOD 

College of Agricalture of West Vir- 
ginia University. 

The West ViTginia Colored Instl* 
tnte. 

CoU^ of Aj^culture of the Uni* 
versity of Wisconsin. 

College of Agricalture and Me- 
diae Arts of the University of 
Wyoming. 


Location. ' 

Agrteultural Ccdlcge. . . 

Ithaca 

W«t Raleigh 

Qieensboro 

Agricultural C<^age. . . 
O^umhus 


President. 

W. R. Garrison. 
L. H. Bailey. 1 
D. H. HiU. 

J. B. Dudley. 

3. H. Worst. 

H. C. Price.* 


Still wattf 


J. H. Connell. 


Langston 

Corvall^ 

State College.... 

San Joan 

Kingsttm 

Clemaon C^lege. 


I. E. Page. 

W. J. Kerr. 

£. £. Sparks. 

£. Q. Dexter. 
Howard Edwards. 
W. M. Riggs.* 


Orangeburg... 


T. E. MlUer. 


Brookii^ 

Knoxville 

College Station. 

Prairie View . . . 

Logan 

Btmington 

Blacksburg.... 

Hampton 

Pullman 

Morgantown... 

Institute 

Madbon 

Laramie 


Robert L. Sla^e. 
Brown Ayres. 


J. A. Widteoe. 
Ellas Lyman.* 


P. B. Barringer. 


E. A. Bryan. 

E. D. Sanderson.* 

Byrd Prillennan. 

H. L. RnsselL* 

C. O. Meries. 


iHrector. 


I Deszh 


* Acting pteddeot 
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AGRIC1TLTHBAI. EXPEBTMENT STATIONS OP THE UNITES STATES, 
THEIB LOCATIONS ANS DIBECTOBS. 


Alabama (College), Auburn: J. F. Dnggar. 
Alabama (Canebrake), tJniontown: F. D. 
Stevens. 

Alabama (Tuskegee), Tuskegee Institute : 
G. W. Carver. 

Alaska, Sitka (Qampart, Eodlak, and Fair* 
banks) : C. C. Georgeson.* 

Ariaona, Tneson : R. H. Forbes. 

Arkansas, Fayetteville : C. F. Adams. 
California, Berkeley : F. J. Wlokson. 
Colorado, Fort Collins : C. P. Gillette. 
Connecticut (State), New Haven : E. H. 
Jenkins. 

Connecticut (Storrs), Storrs: L. A. Clinton. 
Delaware, Newark : Harry Hayward. 
Florida, Gainesville : P. H. Rolfs. 

Georgia, Experiment : M. Y. Calvin. 

Guam : » J. B, Thompson," 

Hawaii (Federal), Honolulu : E. V. Wilcox.* 
Hawaii (Sugar Planters’), Honolulu: C. F. 
Eckart. 

Idaho, Moscow ; W. L. Carlyle. 

Illinois, Urbaoa : E. Davenport. 

Indiana, Lafayette : Arthur Goss. 

Iowa, Ames : C. F. Curtiss. 

Kansas, Manhattan : E. H. Webster. 
Kentucky, Lexington : M. A. ScovelL 
Louisiana (Sugar), New Orleans: W. R. 
Dodson. 

Louisiana (State), Baton Rouge: W. R. 
Dodson. 

Louisiana (North), Calboun: W.R. Dodson. 
Louisiana (Rice), Crowley: W, B. Dodson. 
Maine, Orono : C. D. Woods. 

Maryland, College Park : H. J. Patterson. 
Massachusetts, Amherst : W. P. Brooks. 
Michigan, East Lansing : R. S. Shaw. 
Minnesota, University Farm, St. Paul : A. F. 
Woods. 

Mississippi, Agricultural College : J. W. Fox. 
Missouri (College), Columbia; F. B. Mum- 
ford. 

Missouri (Fruit), Mountain Grove: Paul 
Evans. 


Montana, Bozeman : F. B. Lindeld. 

Nebraska, Lincoln ; E. A. Burnett. 

Nevada, Reno : J. E. Stubbs. 

New Hampshire, Durham ; J. 0. Kendall. 
New Jersey (State), New Brunswick : J. G. 
Llpman." 

New Jersey (College), New Brunswick ; J. G. 
Llpman." 

New Mexico, Agricultural College : Luther 
Foster. 

New York (State), Geneva: W. H. Jordan. 
New York (Cornell), Ithaca: L, H. Bailey. 
North Carolina (College), West Raleigh: 
C. B. Williams. 

North Carolina (State), Raleigh: B. W. 
Kilgore. 

North Dakota, Agricultural College:#. H. 
Worst. 

Ohio, Wooster : C. E. Thorne. 

Oklahoma, Stillwater; J. A. Wilson. 

Oregon, Corvallis : J. Withycombo. 
Pennsylvania, State College : T. F. Hunt. 
Pennsylvania (Institute of Animal NutrU 
tlon). State College: H. P. Armsby. 

Porto Rico (Federal), Mayaguez: D. W. 
May.* 

Porto Rico (Sugar), Rio Pledras: J. T. 
Crawley. 

Rhode Island, E^ngston : H. J. Wheeler. 
South Carolina, Clemson College : J. N. 
Harper. 

j South DiUcota, Brookings : J. W. Wilson. 

: Tennessee, Knoxville : H. A. Morgan. 

Texas, College Station : H. H. Harrington. 
Utah, Logan : E. D. 'Ball. 

Vermont, Burlington : J. L. Hills. 

Virginia (College), Blacksburg: S. W. 
Fletcher. 

Virginia (Truck), Norfolk: T. C. Johnson. 

! Washington, Pullman : R, W. Thatcher. 

West Vitginla, Morgantown : J. H. Stewart. 
I Wisconsin, Madison : H. L. Russell. 

I Wyoming, Laramie, H. G. Knight. 


* Special agent in charge. 

^ Address : Island of Guam, via San Francisco. 
« Acting director. 

1—70797“— TBK 1910 32 
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Alabama : Commissioner of Agriculture, 
Montgomery. 

Alaska : Special Agent In charge of Etz- 
pertment Stations, Sitka. 

Arizona : Director of Experiment Station, 
Tucson. 

Arkansas : Commissioner of Agriculture, 
Little Bock. 

California : Secretary of State Board of 
Agriculture, Sacramento. 

Colorado: Secretary of State Board of Ag> 
riculture, Fort Collins. 

Connecticat : Commissioner of Agriculture, 
Hartford. 

Delaware : Secretary of State Board of 
Agricnlture, Dover. 

Florida : Commissioner of Agriculture, Tal- 
lahassee. 

Georgia : Commissioner of Agriculture, At- 
lanta. 

Hawaii : Secretary of Territorial Board of 
Agriculture. Honolulu. 

Idaho : Commissioner of Immigration, La- 
bor, and Statistics, Boise. 

Illinois : Secretary of State Board of Agri- 
culture, Springfield. 

Indiana : Secretary of State Board of Agri- 
culture, IndlanapollA 

Iowa : Secretary of State Board of Agricub 
tare, Des Moines. 

Kansas : Secretary of State Board of Agri- 
culture, Topeka. 

Kentucky : Commissioner of Agriculture, 
Frankfort 

Louisiana : Commissioner of Agriculture, 
Baton Rouge. 

Maine : Commissioner of Agriculture, Au- 
gusta. 

Maryland : Director of Experiment Station, 
Coli^ Park. 

Massachusetts : Secretary of State Board of 
Agriculture, Boston. 

Michigan : Secretary of State Board of 
Agriculture, East Lansing. 

Minnesota: Secretary of State Agricultural 
Society, St. Paul. 

Mississippi : Commisslouer of Agriculture, 
Jackson. 

Missouri : Secretary of State Board of Agri- 
culture, Columbia. 

Montana : Commissioner of Agriculture, 
Helena. 


Nebraska : Secretary of State Board of 
Agriculture, Lincoln. 

Ne^da : Secretary of State Board of Agri- 
culture, Carson City. 

New Hampshire : Secretary of State Board of 
Agriculture, Concord. 

New Jersey : Secretary of State Board of 
i^ricnlture, Trenton. 

New Mexico i Director of Elxperlment Sta- 
tion, Agricultural College. 

New York: Commissioner of Agricnlture, 
Albany. 

North Carolina ; Commissioner of Agricul- 
ture, Raleigh. 

North Dakota : Commissioner of Agricul- 
ture, Bismarck. 

Ohio : Secretary of State Board of Agricul- 
ture, Columbus. 

Oklahoma : President of State Board of Agri- 
culture, Oklahoma. 

Oregon : Secretary of State Board of Agri- 
culture, Salem. 

Pennsylvania : Secretary of Agriculture, 
Harrisburg. 

Philippine Islands : Director of Agricnltnre, 
Manila. 

Porto Rico : Director of Experiment Station, 
Mayaguez. 

Rhode Island : Secretary of State Board of 
Agriculture, Providence. 

South Carolina : Commissioner of Agrleul- 
tore, Columbia. 

South Dakota : Secretary of State Board of 
Agriculture, Huron. 

Tennessee : Commissioner of Agriculture, 
Nashville. 

Texas ; Commissioner of Agriculture, Aus- 
tin. 

Utah : Director of Experiment Station, 
Logan. 

Vermont : CommiBsloner of Agriculture, 
Plainfield. 

Virginia : Commissioner of Agriculture, 
Richmond. 

Washington : Director of Experiment Sta- 
tion, Pullman. 

West Virginia : Secretary of State Board of 
Agriculture, Cbarleaton. 

Wisconsin : Secretary of State Board of 
Agriculture, Madison. 

Wyoming : Secretary of State Board of Ag- 
riculture, Laramie, 
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STATISTICS OF THE PBINOIPAL CEOPS. 


(Figures furnished by the Bureau of Statistics, Department of Agriculture, except where otherwise stated. 
[All prices are gold.) 

CORN. 


Com area of comUriei waned, 1905-1909. 


Country. 

190S. 

1906. 

1907. 

1908. 

1909. 

NOKIH AM£RIC.‘l. 

United States 

Canada: 

Ontario 

Quebec 

Aceet. 

94,011,400 

295,000 

ill 

ACTtt. 

96,738,000 

289,500 

Acret. 

90,931,000 

338,600 

35,800 

(«) 

Aeret. 

101,788,000 

332,200 

33,600 

(«) 

Acret. 

108,771,000 

320,000 

32,200 

w 

SOUTH AUEBICA. 

Argentina 

6,651,400 

80,800 

437,100 

6,714,600 

52,200 

411,100 

7,045,700 

(«) 

524,200 

6,719,300 

62,600 

(«) 

7,348,500 

62,000 

502,300 

Uruguay 

EUROPE. 

Austria-Hungary: 

Austria 

Hungarv proper 

Croatia-^lavonla 

Boania-Benefovlua 

Total Austria-Hungary 

Bulgaria 

861,100 

5,247,000 

988,400 

('•) 

847,500 

5.714,300 

1,004,800 

711,300 

860,800 

6,031,600 

988,100 

777,900 

845,100 

6,831,100 

1,033,300 

702,900 

831,200 

6,209,600 

1,0(0,200 

529,900 


8,277,900 

8,658,400 

8, 412,400 

8,573,900 

1.168.400 

1.241.400 
4,84.3,800 

4,S,20a 

1,254,400 

1,154,900 

4,491,000 

(«) 

5,144,500 

1,231,300 

1.236.500 

4.483.500 

4,7*5,600 

1,410,400 

1,226,200 

4,444,700 

(«) 

4,992,300 

1.501.000 
1,222,600 

4.005.000 

5,&VlOO 


Portugal 

Russia: 

Russia proper 

Poland 

Northern Caucasia. 

Total Russia (European) 

2,870,400 

(») 

630,900 

2,573,300 

(«) 

630,000 

2,899.300 

(») 

571,300 

2,970,900 

(») 

659,400 

3,050,800 

(») 

733,600 

53,501,300 

53,208,300 

53,470,600 

53,630,300 

53,784,400 

(«) 

1,148,900 

(«) 

1,108,000 

1,358,400 

1,109.500 

1,392,600 

1,133,300 

1,383,800 

1,149,100 


AFRICA. 

32,700 

1,809,200 

i”! 

37,500 

1,837,400 

S 

39.000 

1,867.700 

SI 

37,600 

1,868,100 

s 

53,500 

1,865,000 

f-l 


Suiw (AI^;lo-£g7ptla□) 

Union of South Africa 

AUSTBALASU. 

Australia: 

Queensland 

119,200 

193,600 

11,400 

100 

10,100 

113,700 

189,400 

11,800 

100 

10,500 

139,800 

174.100 

11,600 

lOO 

8,900 

127,100 

161,000 

10,000 

200 

8,900 

■ 127,700 

180,800 
14,000 
200 
11,500 

Victoria 

Western AustnUla 


334,400 

325,500 

334,500 

308,100 

334,200 



• No official statistics of area; esthnates of productbs oo page 600. ^ Exclusive of Poland. 
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CORN— Continued . 

Corn aop 0/ countries named, 190 ^ 1909 . 


Country. 

IMS. 

1906. 

1907. 

1900. 

»09. 

NOSra AMERICA. 

Unitod Stetos 

Caiii>d« 

Ontario 

BuAdf. 

3,707,984,000 

20,923,000 

Bfufeali. 

2,927,416,(300 1 

23,969,000 

ButM*. 

1,692,320,000 

21,899.000 

1,377,000 

100,000,000 

BatkelA. 

1,668,661,000 : 

21,742,000 

1,126,000 

100,000,000 

B*tM^. 

8,773,376,000 

18,211,000 

1,947,000 

100,000,000 

Quebec 


110,065,006 


2, 816, « 1 , 000 

3,061,470,000 : 

2,715,596,000 : 

2,701,610,000 

3,891,634,000 

SOUTH AMERICA. 

1«, 708, 000 
1,2«,000 
4,817,000 

194,012,000. 

846,000 

3,226,000 

71,768,000 

1.500.000 

5.359.000 

136,065,000 

1,218,000 

6,000,000 

177,156,000 

1.178.000 

6.671.000 


146,369,000 

198,984.000 

78,627,000 

148,273,000 

185,004.000 

iirsofE. 

AastriA-Hungary: 

Austria 

nongary proper 

Croatia^nvonia 

17.293.000 

94.045.000 
IS, 385,000 

9,584,000 

18.177.000 
162,925,000 

20.470.000 
8.900,000 

16.599.000 
155,619,000 

17.934.000 
6,468,000 

16.170.000 
146, 124,000 

20.636.000 
8,821,000 

16,100,000 

161,858,000 

21.752.000 

10.973.000 

Totsl AosWe-Hungary 

Bulgaria 

France 

Portugal. 

139,307,000 

no, 472, 000 

196.620,000 

190,651,000 

1 210,684,000 

1 18,141.000 

34.030.000 

97.266.000 
15.000,000 

59. 275. 000 

27.780.000 

14.681.000 

93.007.000 
15.000,000 

130.546.000 

14.080.000 

24.027.000 

88.613.000 
15,000,000 

57.676.000 

20.717.000 

25.974.000 ! 

96.653.000 
15,000.000 

78.892.000 

§§§§§ 

Buasiai: 

22,583,000 

69,320,000 

41,908.000 
1,000 ' 
8,860,000 

49.663,000 

29,223,000 


11,449,666 

i6,S76,'666 


10,796,666 

ii,m,ooo 

Total Russia (Euro- 

33,331.000 

70,601,000 

50,764,000 

61,112,000 

39,08,000 

Ser^ 

21.431.000 

31.880.000 

27.786.000 

18.714.000 

17.691.000 

25.372.000 

21,010,000 

20,115,000 

27.568.000 

96.438.000 


439.661.000 

008,887,000 

489,648,000 

539.424.000 

IBAH7.000 

arka. 

Algfria. 

{An^o-EgTptlm). . .. 

490.000 

30.000. 000 

320.000 

20.000. 000 

544.000 
30,000.000 

300.000 
20,000,000 

403,000 

85.000. 000 

w.ooo 

20.000. 000 

495.000 
80,000,000 

800.000 
20,000,000 

807.000 
80,000,000 

800.000 
20.000,000 


50.810,000 

60,844,000 

55,703,000 

50.726.000 

1 61,107,000 

AU9TXALAHA. 

AOBtralte: 

SeirS^a Wales 

Victoria 

WastemAnstnlla 

2.023.000 

5. 107.000 
643,000 

1,000 

2.233.000 

5.714.000 
651,000 

1,000 

8,820,000 

5,045,000 

727,000 

1,000 

8,191,OOC 
4,671, (KK 

m,w. 

1,0IK 

1 2,856,000 

» 5,880, 

> 671,000 

t *9000 

8,374,000 

8,609,000 

10,498,000 

8,888,00( 

, »,K8,<>0e 


606,000 

I 663,000 

419,000 

1 519,0(11 

■ 799,(100 

Total Auatralasis 

8,880,0(» 

1 9,362,000 

10,913,000 

1 8,907,001 

1, 0,044,000 

CInDd total 

. 3,461,181,00(1 

1 8,928,947,000 

> 8,850, 480,001 

t 8,08,849,00 

D 9,079,000.000 
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CORN— Continued. 

Acreage, produdion, value, pricee, and exportt of com in die United Statee, 1849-mo. 


Year. 

ACK&ge. 

Aver- 

age 

yield 

per 

acre. 

Production. 

Avw- 
age 
farm 
price 
per 
buehel 
Dec. 1. 

Farm value 
Dec. 1. 

Chicago cash price per 
bushel, No. 2. 

Domestic 

Per 

cent 

of 

crop 

ex- 

port- 

ed. 

December. 

May of 
following 
year. 

inclndlng 
com meal, 
fiscal 

year begin- 
ning July 1 

Low. 

High. 

Low. 

High. 

lS49a. 

Attti. 

iituh. 

Bvihelt. 

CerUt. 

D<^n. 

Ctt. 

cu. 

CU. 

cu. 

BiuheU. 

P. a. 

ISSda. 



838,793,000 









1866.. 

34,307,000 

25.3 

867,946,000 

47.4 

411,451,000 

53 

62 

64 

79 





23.6 

768,320,000 

57.0 

437,770,000 

61 

65 

61 

71 





26.0 

906,527,000 

46.6 

424.057.000 

38 

58 






37,103,000 

23.6 

874.320.000 

59.8 

522.551,000 

56 







38,647,000 

28.3 

1,094,256,000 

49.4 

540.^,000 

41 

59 

46 

52 

10;673;5» 

1.0 

1871.. 

34,091,000 

29.1 

991,898,000 

43.4 

430,356.000 

36 

39 

38 

43 



Us/'£. . 

35,627.000 

30.8 

1,092.719,000 

35.3 

385,736,000 

27 

28 

34 





39, 197,000 

23.8 

932,274,000 

44.2 

411,961,000 

40 

49 

49 





41,037,000 

20.7 

860, 148,000 

58.4 

496,271.000 

64 

76 

53 

67 



- 

44,841,000 

29.5 

1,321,069,000 

36.7 

484,675,000 

40 

47 

41 

45 

50; 910 ; 532 

3.9 

1876.. 

49,033,000 

26.2 

1,283,828,000 

340 

436,109.000 

40 

43 

43 

56 



1877.. 

80,369,000 

26.7 

1,342.558,000 

34.8 

467,635,000 

41 

49 

35 

41 



18/8. . 

61,586,000 

26.9 

1,388,219,000 

31.7 

440,281,000 

30 

32 

33 

86 



1879. . 

63,086,000 

29.2 

1,547,902,000 

37.5 

580,486,090 

39 

43} 

323 

361 



1880. . 

62,318,000 

27.6 

1,717,435,000 

39.6 

679,714,000 

35f 

42 

*n 

4? 

93,648, 147 

5.5 

1881.. 

64,262,000 

18.6 

1,194,916,000 

63.6 

759,482,000 


631 

69 

76} 

44,340,683 

3.7 

1882. . 

65,660,000 

24.6 

1,617,025,000 

48.5 

783,867,000 


61 

531 

56} 



1883.. 

68,302,000 

22.7 

1,551,067,000. 

42.4 

658.051,000 

m} 

63} 

.‘i?| 

57* 

46,258,606 


1884. . 

69. fist, 000 

25.8 

1,705,528,000 

35.7 

640,736,000 

34^ 

401 

44? 

49 

52,876,456 


1886. . 

73, 130,000 

26.5 

1,936,176,000 

32.8 

635,675,000 

36 

12 I 

34i 

36} 

64,829,617 

3.3 

1886.. 

75,694,000 

22.0 

1,665,441,000 

36.6 

610,311,000 

35J 

38 

361 

39} 

41,368,584 

2.5 

188/. . 

72,393,000 

20.1 

1,456, 161,000 

444 

646,107,000 

47 

511 

54 

60 



1888.. 

75,673.000 

26.3 

1,987,790,000 

341 

677,562,000 

331 

3^ 

331 

353 



1889.. 

78,320.000 

27.0 

2, 112,892,000 

28.3 

597,910,000 

29{ 

35 

3^ 

35 

103,418,709 


1890. . 

71,971,000 

20.7 

1,489,970,000 

50.6 

754,433,000 

47} 

53 

55 

69} 

32,041,529 

2.2 

1891.. 

76,205,000 

27.0 

2,060, 154,000 

40.6 

836,439.4W0 

-391 

59 

40} 

ftlOO 

76,602,285 

3.7 

1892.. 

70,627,000 

23.1 

1,628,464,000 

39.4 

642,147,000 

40 

42} 

39} 

44} 

47,121,694 

2.9 

1893.. 

72,036,000 

22.5 

1,619,496,000 

36.5 

591,626,000 

34i 

36} 

36} 

381 



1894.. 

62,582,000 

19.4 

1,212,770,000 

45.7 

554,719,000 

44| 

471 

47 ] 

55} 

28,585,405 

2.4 

1896.. 

82,076,000 

26.2 

2,151, 139,000 

25.3 

544,988,000 

2? 

261 

27} 

29} 

101,100,375 

4.7 

1896.. 

81,027,000 

28.2 

2,283,875,000 

21.5 

491,007,000 

22i^ 

23f 

23 

25} 

178,817,417 

7.8 

1897.. 

80,065.000 

23.8 

1,902,968.000 

26.3 

501,073,000 


27} 

32| 

37 

212,055,543 

11.1 

180^.. 

77,722,000 

24.8 

1,924, 185,.000 

28.7 

552,023,000 

33i 

38 

32} 

34} 

177,255,046 


1899.. 

82. 109,000 

25.3 

2,078, 144,000 

30.3 

629,210,000 

30 

31} 

36 

40} 

213,123,412 

10.3 

1900.. 

83,321,000 

25.3 

2,105, 103,000 

35.7 

751,220,000 

35i 

40} 

42i 

58} 

181,405,473 

8.6 

1901.. 

91,360,000 

16.7 

1,522,520,000 

6a5 

921,556,000 

621 

67} 

S9} 

64} 

28,028,688 

1.8 

1902.. 

94,044,000 

26,8 

2,523,648,000 

40.3 

1,017,017,000 

43| 

57} 

44 

46 

76,639,261 

3.0 

1903.. 

88,092,000 

25.5 

2,244, 177,000 

42.5 

952,869,000 

41 

431 

47} 

SO 

58,222,061 

2.6 

1004.. 

92,232,000 

26.8 

2.467,481,000 

441 

1,087,461,000 

434 

49 

48 

64} 

90,293,483 

3.7 

1905.. 

94,011,000 

28.8 

2,707.994,000 

41.2 

1,116,697,000 

42 

JO} 

47} 

50 

119,883,833 

4.4 

1606.. 

96,738.000 

3a3 

2,927.416.000 

39.9 

1,166,626,000 

40 

46 

49} 

56 

86,368,228 

3.0 

1907.. 

99,931,000 

25.9 

2,592.320,000 

51-6 

1.336,901.000 

671 

61} 

67} 

82 

65,063,860 

2.1 

1908.. 

101.788.000 

26.2 

2,666.651.000 

60.6 

1,616,145,000 

5^ 

62} 

72} 

76 

37,665,040 

1.4 

1909.. 

108,771,000 

25.6 

2,772,376,000 

59.6 

1,652; 822, 000 

621 

66 

56 

63 

38,128,498 

1.4 

1910.. 

114,002,000 

27.4 

3,126,713,000 

48.8 

1,523,968,000 

4 

50 






a Census figures of production. s Coincident with “comer.” 
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CORN — Continued. 


Arraigt, produOim, value, and dUtrOmtim of com in the United States in 1910, by States. 
[Quantity expressed in bushels, 000 omitted.] 
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CORN — Gontinued . 

Average farm value per acre of com tn the United 8tata Deamiher 1 . 
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CORN— <^ontiaued. 


Averagt form, pricA of com per hmkel in the United States. 
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CORN— Oontinued . 

WhoUsale prices of earn per biishelt 1897-1910. 



« No. 2 grade, 197 1» 1900. 


*Na.3grade,U07tol9l)i 


«CoQtnot. 
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CORN — Continued. 


Intematfional trade in com, including com meal, 1905-1909. 

Qbmebai, Note.— Substantially the IntematioDid trade of the world. It should not be expected that 
the world export and import totals for any year will agree. Among sources of disagreement are these: 
(1) Diflerent periods of time covered in the “year” of the various countries; (2) imports received in year 
subsequent to year of export; (3 ) want of uniformity In classlflcation of goods among countries ; (4) different 
practices and varying degrees of fulure la recording countries of origin and ultimate destination; (5) differ- 
ent practices of recording reexported goods; (6) opposite methods of treating free ports; (7) cleri(^ errors, 
which, It may be assumed, are not inaequent. 

The exports given are domestic exports, and the Imports given are Imports for consnmption as to as it is 
feasible and consistent so to express the tots. Whim there are some Inevitable omissions, on the other 
hwd. there are some duplications because of rediipments that do not appear as snch in official reports. 
For the United Kingdom Import figures refer to imports for consumption, when available, otherwise total 
Imports less exportsof ''foreign and colonial memhandlse.'' Figures for the United States include Alaska, 
Porto Rico, and Hawaii. 

EXPORTS. 


Country. 

Year 

begin- 

ning— 


Tan. 1 
Jan. 1 






Tan. 1 





Tan. 1 
Jan. 1 
July 1 









1905. 

1006. 

1907. 

1908. 

1909. 

Builds. 

87,487,629 

63,218 

8,078,215 

3,870,090 

4,278,6U 

RttsAris. 
106,047,790 
22.361 
6, ^,557 
5,658,543 
6,010,176 

Bushels. 

50,262,705 

120,144 

7,644,848 

10,225.452 

8,215,931 

RttsTielr. 

67,390,728 

381,821 

6,134,920 

4,393,880 

6,957,524 

Buslels. 

89,499,359 

48,218 

7,088,377 

5,009,230 

7,308,873 

1,441,437 
7,372,386 
806, U5 
113,189,271 
28,519 
4,199,950 

23,756,349 

9,879,982 

1,755,446 

105,258,629 

9,746 

2,713,0n 

54,721,194 

38,636,221 

4,046,392 

86,524,012 

88,659 

6,214,098 

28,960,339 

23,545,045 

1,934,483 

39,013,273 

25,432 

9,455,000 

029,091,447 
026,531,945 
3,767,180 
38,114,100 
399,229 
all, 739, 000 

230,815,345 

267,700,656 

265,699,656 

188,192,445 

218, 696,958 


IMPORTS. 


Austria-Hungary 

Jan. 

1 

18,511,368 

7,198,839 

4,002,712 

3,106,663 

4,050,645 

Belgium 

Jan. 

1 

24,169,780 

20,125,507 

23,505,833 

19,158,096 

22,099,848 

British South Africa b 

Jan. 

1 

3,448,954 

i 315,835 

61,298 

145,276 

155,389 

Canada 

Jan. 

1 

11,896,604 

; 12,714,267 

16,187,579 

6,812,833 

7,563,688 

Cuba, 

Jan. 

1 

1,843,348 

3,489,087 

3,153,495 

1,837,974 

2,249,996 

Denmark 

Jan. 

1 

10,859,257 

18,855,752 

2,383,282 

10,445,555 

9,151,750 

Egypt 

Jan. 

1 

1 1,279,749 

1,438,435 

196,539 

845,205 

748,865 

France 

Jan. 

1 

1 11,123,513 

14,509,103 

16,850,618 

9,629,979 

11,213,413 



1 






Italy 

Jan. 

1 

5; 902; 875 

S; 666', 763 

2;815;i20 

2; 98?; 496 

g; 459; 986 

Mexico 

Jan. 

1 

1,116,007 

1,883,218 

1,554,145 

179,157 

1,167,733 

Netherlands 

Jan. 

1 

16,234,785 

25,305,233 

29,192,195 

25,261,400 

22,914,269 

Norway 

Jan. 

1 

544,596 

718,276 

1,937,926 

809,841 

965,347 

Portugal 

Jan. 

1 

2,724,050 

370,611 

677,726 

2,015,388 

2,367,800 

Russia 

Jan. 

1 

163,979 

456,481 

550,841 

355,769 

0174,760 

Spain 

Jan. 

1 

1,904,186 

2,047,975 

4,552,178 

3,330,040 

6,411,009 









Switjeriand 

Jan. 

1 

2,498,380 

2,887,291 

2,867,764 

2,480,164 

3,143,216 

United Kingdom 

Jan. 

1 

84.156,490 

97,736,853 

106,708,048 

68,186,271 

78,057,368 

Other countries 



7,433,3^ 

4,813,269 

3,163,038 

3,909,000 

01,785,000 

Total 



242,839,690 

268,578,783 

269,873,953 

187,346,478 

210,786,283 


a Preliminary. e Not including free ports prior to March 1, 1906. 

& Cape Colony and Transvaal before 1906. 


Condition of the com crop in the United States on the first of months named, 1890-1910. 


Year. 

July. 

Aug. 

Sept. 

Oct. 

Year. 



Sept 

Oct. 


RR 

Aug. 

S^t 

Oct 


P.ct. 

p.a. 

P.rt. 

P.ct. 


PM. 

P.ct. 

P.d. 

PM. 


PM. 

P.ct. 

P.ct. 

P.d. 

1690.... 

93.1 

73.3 

70.1 

70.8 

1897... 

83.9 

84.2 

79.3 

77. 1 

1904.... 

86.4 

87.3 

84.6 

83.9 

1891.... 

92.8 


91.1 

92.5 

1898... 


87.0 

84.1 

82.0 

1905.... 

W.H 

89.0 

89. S 

89.2 

1892.... 

81.1 

82. A 

79.fi 

79.8 

1899... 

86.6 

89.9 

86.2 

82.7 

1906.... 

87.5 

88.0 

90.2 

90.1 

1893.... 

93.2 

87.0 

7ft. 7 

75.1 



87.5 

80.6 

78.2 

1907.... 

8a2 

82.8 

80.2 

78.0 

1894.... 

96.0 

69.1 

63.4 

64.2 

HpjTliW 


54.0 

51.7 

62.1 

1908.... 

82.8 

82.6 

79.4 

77.8 

1895.... 

99.3 

102.5 

96.4 

96.5 



86.6 

84.3 

79.6 

1909.... 

89.3 

84.4 

74.6 

73.8 

1896.... 

92.4 

96.0 

91.0 

H 

mm 

79.4 

78.7 


80.8 

1910.... 

85.4 

79.3 

78.2 

80.3 
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CORN— Continued. 

Avengt farm price of mm per huehel, on the firet of each month, 190!h-1910. 


Ifiatb. 

tJolted 

StatM. 

North 

Atlaatie 

States. 

South 

Atlsotlo 

States. 

K.Cen. 
States fiast 
of Him. R. 

N.Cmi. 
States West 
of UlBB. R. 

Booth 

CentnJ 

Btatss. 

Far West- 
sm States. 




MIO. 

1909. 

1910. 

1909. 

1910. 

1909. 

1910. 

1909. 

1910. 

1909. 

m 

iwe. 

m 

1900. 


cu 

Ct». 

Cu. 

CUe 

Of. 

Qt. 

Or. 

C9b. 

CU. 

cut. 

Ot. 

cut. 

Cu. 

CU. 


fff. s 

60 7 

72 5 

72.3 

81.8 

fOi 

56.3 

69.2 

54.9 

63.1 

714 

64.8 

90.7 

79.7 


65.2 

61.4 

74.2 

TL2 

85.5 

Eff 

60.3 

■jVVjJ 

66.7 

53. .5 

75.5 

66.4 

89.4 

78.7 


65.9 

64 7 

76 0 

74,2 

87.5 

82.1 

60.5 

EMM 

56.2 

56.4 

78.2 

70.2 

91.6 

84.7 


65.5 

67.5 

76.2 

75.6 

88.8 


58.7 

■ .yjiM 

55.5 

58.8 

79.7 

74.7 

92.0 

88.7 


63.5 

71.9 

73 fl 

78 1 

88,8 


55.8 

68.4 

62.8 

63.7 

79.2 

79.4 

8K.1 

94.7 


6.6.2 

76.3 

74 5 

81.5 

89.6 


57, 0 

W.l 

55.4 

67.8 

80.7 

84.2 

89.3 

95.1 


66.2 

77.0 

73.9 

84.4 



58.8 

73.4 

56.9 

67.6 

W.2 

85.4 

85.1 

99.9 


67.2 

75.2 

74 « 

ia.‘i 

90.4 

96.3 

6a4 


69.1 

65.5 

79.1 

las 

84.2 

94.6 


66.3 

71.0 

75.1 

79.0 

89.4 

93.5 

60i6 


58.4 

61.4 

75.7 

76.6 

91.5 

85.7 


61.1 

67 1 

7? 4 

81.0 

85.5 

87.8 

55.7 


53.3 

58.4 

69.0 

Ti.3 

86.1 

85.7 


52.6 

62.2 

65.5 

73,7 

76.1 

82.5 

47.6 


44.0 

54.1 

61.2 

70.8 

81.5 

84.9 

December 

4S.8 

59.6 

61.0 

71.8 

72.9 

80.3 

■ 

41.7 

HI 

40.1 

513 

58.7 

69.2 

76.5 

818 


WHEAT. 

Wheat area of countries named, 1906-1910. 
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WHEAT — Continued. 

Wheat area of eouTiiriet named, 1906^1910 — Continued. 


Country. 


ETTROPE — continued. 


Russia proper 

Poland 

Northern Caucada.. 


Total Rusda (European). . 


Sweden 

Swltaerland 

Turkey (European). , 

United Eli^dom: 
Oreat Britain— 

England 

Scotland 

Wales 

Ireland 


Total United Kli^dom 

ASIA. 

British India, Including such native States 

as report 

Cyprus 


Japanese Empire: 

Japan 

Formosa 


Central Asia. . . . 

Siberia 

Transcaucasia.. 


Total Russia (Asiatic).. 

Tvu-key (Asiatic) 

AnuCA. 

Algeria 

E^pt 

Sudan (Anglo-Egyptlan) 

Tunis 

Union ^ South Africa 


AUSTRALASIA. 

AusMla: 

Queensland 

New South Wales 

Victoria 

South Australia 

Western Australia 

Tasmania 


Total Australia.. 
New Zealand 


Total Australasia. . 


1906. 


Aert$. 

49,017,000 

1,269,700 

8,304,300 


S8, 581,000 


021,400 

9,298,300 

212,100 

(«) 

(“) 


1,661,100 

50,100 

44 ,^ 

43,900 


1,799,500 


{,357,400 

(«) 


1,086,100 

(«) 


(«) 


1,237,800 

3,806,000 

10,000 


5,053,600 


(«) 


3,.315,400 

1,266,500 

(«) 

],(I0.'{,700 

(«) 


119,400 

1,939,400 

2,070,500 

1,757,000 

195,100 

41,300 


1907. 


Acres. 

45,574,000 

1,245,700 

8,124,900 


54,944,600 


908,400 

9,137,700 

216,900 

u 


1,537,200 

48,300 

39,900 

38,200 


1,663,600 


29,212,500 

<«) 


1,088,400 

(<») 


(•) 


2,016,200 

3,868,300 

8,100 


(«) 


3,257,400 

1,264,600 


(®) 


6,122,700 

223,600 


6,346,300 


114,600 

1,866,200 

2,031,900 

1,686,400 

250,300 

32,800 


5,982,200 

212,100 


A era. 

46,607,700 

1,218,700 

7,958,600 


55,785,000 


931.300 
9,283,000 

224,900 

106.300 
(*) 


1,548,700 

43,400 

34.600 

36,700 


1,663,400 


22,824,500 

{«) 


1,101,800 

(«) 


(») 


2, 155,200 

4,470,700 

7,800 


6,633,700 


(«) 


3,597,000 

1,212,600 

1,(S?,300 

(») 


82,500 

1,390,200 

1,847,100 

1,730,500 
279, — 

30,800 


6, 194,300 


5,360,700 

193,000 


A era. 

47,406,400 

1,227,200 

8,376,800 


57,010,400 


(“) 

9,347,200 

228,600 

104,800 

(“) 


1,734,200 

49,700 

39.600 

43.600 


1,867,100 


26,149,300 

(«) 


1,107,900 

(“> 


(«) 


1,620,900 


(“) 

9.413.200 
222,400 
104,800 

1.061.200 


1,716,600 

52,800 

39,400 

47,600 


1,856,400 


27,919,400 

(«) 




(“) 


3,322,200 

5,073,100 

9,000 


(®) 


2,814,200 

1,296,700 

(») 

999,800 

(a). 


80,900 

1,394, 100 

1,779,900 

1,693,500 

285,000 

29, 100 


5,262,500 

252,400 


5,514,900 


8,442,000 


(«> 


3,426,500 

1,296,700 

(®) 

1,112,000 

(“) 


117,200 

1.990.200 

2.097.200 
1,895, 700 

448,900 

37,100 


{,586,300 

311,000 


5,897,300 


a No offldal statistics (d area; estimates of production on p. 510. 
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WHEAT— Continued . 

Wheat crop ofimmtria named, 1906-1910. 



Serria. 

SpaiD. 

Sweden. 

SwitzMiand 

Turkey (Earopesfl). 

United Kfii«dom; 
Orcnt Britain— 
Enclaod. 
ScD^iand 
Wales. 
Inland 


T(rtal United Kingdom . . 

ii.gio.Mi.coo |i7w,eiie,ooi> |i,»73,3e8,(ici(i 



STATISTICS OF WHEAT. 


511 


WHEAT — Continued. 

Wheat crop of countnea turned, lWS-I9ia— Continued. 


British India, including such na* 

live States as report 

Cyprus 


Japanese Empire; 

Japan 

Formosa. 


Total Japanese Empire .... 


Kussia: 

Central Asia... 

Siberia 

Transoauca^ . . 


Total Rus^ (Asiatic). 

Turkey (Asiatic) 

Total 

AIUCA. 


Sudan (AnglO'Egyptian). 

Tunis 

Union of South Africa. . . . 


Total 

AtrSTBALAStA. 

Australia: 

Queensland 

New South Wales. 

Victoria 

South Australia... 
Western Australia. 
Tasmania 


1906. 

1907. 

1908. 

1909. 

1910. 

BuiXOt. 

319,952,000 

2,410,000 

ButkeU. 

317,023,000 

2,636,000 

Biuhelt. 

227,983,000 

2,601,000 

Biuhels. 

284,361,000 

2,600,000 

JSusAels. 

357,941,000 

2,600,000 

20,283,000 

178,000 

22,932,000 

200,000 

22,587,000 

200,000 

23,010,000 

200,000 

20,129,000 

200,000 

20,461,000 

23,132,000 

22, 787,000 

23,210,000 

20,329,000 

16,000,000 

16,000,000 

16,000,000 

16,000,000 

16,000,000 

11.486.000 

45.833.000 
108,000 

27.065.000 

45.771.000 
63,000 

21.416.000 

55.755.000 
66,000 

26.429.000 

45.269.000 
94,000 


57,427,000 

72,919,000 

77,237,000 

71,792,000 

76,282,000 

35,000,000 

35,000,000 

35,000,000 

35,000,000 

35,000,000 

451,250,000 

466,710,000 

381,608,000 

432,963,000 

508,152,000 

34,323,000 

25,000,000 

542,000 

4.906.000 

2.600.000 

31,261,000 

25,000,000 

500.-000 

6.314.000 

2.500.000 

29,739,000 

25,000,000 

500,000 

2.838.000 

2. 500.000 

34,769,000 

25,000,000 

500,000 

6.430.000 

2.500.000 

39,374,000 

25,000,000 

600,000 

5.512.000 

2.500.000 


65,575,000 

60,577,000 

69,199,000 

72,886,000 


Total Austialia.. 
New Zealand 


Total Anstralasia.. 
Grand total. 


1.173.000 

21.301.000 

24.136.000 

20.778.000 

2.381.000 
801,000 

70.680.000 

7.013.000 

77.693.000 
1,434,354,000 


23.331.000 12,482,000 

18.017.000 19,739,000 


68,515,000 46,063,000 

5,782,000 5,743,000 


,128,604,000 3,173,281,000 


1.241.000 

15.971.000 

24.062.000 

20.009.000 

2.535.000 
825,000 


1,621,000 

29.431.000 

29.687.000 

25.926.000 

6,779,000 

819,000 


64,663,000 I 93,263,000 

9,049,000 8,934,000 


73,712,000 102,197,000 

632,777,000 3,650,952,000 
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WHEAT— Contmned. 


Aereaje, production, value, priea, and exporti of what in the Jfrdied State*, 1849-1910. 






A▼e^ 


Oilcan 069^ 
baahe 4 No. 1 ooitbem. 

Domestto 

Per 





farm 






e:i^rta,in- 



Am- 




1 



cent 

Year. 

AcresM 

hamsfed. 

P« 

acre. 

Frodnction. 

per 

Miabel 

De- 

cern- 

ii 

DeooDber. 

uajM 

faUomng 

year. 

flOOTyfl^ 
year be* 

ex- 

port- 





ber L 


Low. 

High. 

Low. 1 




1849a.. 

Atra. 

BitA. 

ButkOt. 

100.486.000 

173.105.000 

152,000,000 

212.441.000 

224.037.000 

260.147.000 

235.885.000 

Gmtt. 

Z>oSari. 

Ct$. 

CU. 

CU. 

Of. 

JSaafceb. 

7,535,901 

17,213,138 

12,646,941 

26,328,014 

29,717,201 

53,900,780 

52,574,111 

P.eL 

7.5 

9.9 

18594.. 

1866.. .. 

1867.. .. 

1868.. .. 

1869.. .. 

1870.. .. 

15.424.000 

18.322.000 

18.460.000 

19. 181.000 

18.993.000 

9.9 

11.6 

12.1 

13.6 

12.4 

152.7 

145.2 

108.5 

76.5 

94.4 

232.110.000 

308.387.000 

243.033.000 

199.025.000 
222,767,0)0 

129 

126 

80 

63 

91 

146 

140 

88 

76 

98 

185 

134 

87 

79 

118 

211 

161 

96 

92 

120 

&3 

12.4 

13.3 
20.7 

22.3 

1871.. .. 

1872.. .. 

1873.. .. 

1874.. .. 

1875.. .. 

19.944.000 

20.858.000 

22.172.000 

24.967.000 

26.382.000 

U.6 

11.6 

12.7 

12.3 

11.1 

230.722.000 

249.997.000 

281.255.000 

308.103.000 

292.138.000 

U4.5 

11L4 

106.9 

86.3 

80.5 

264.076.000 

278.522.000 

300.670.000 

265.881.000 

261.397.000 

107 

07- 

96 

78 

82 

m 

108 

106 

83 

91 

120 

112 

106 

78 

89 

148 

122 

U4 

94 

100 

88,995,7a 

52,014.715 

91,510,398 

72,912,817 

74,750,682 

16.9 

20.8 

32.5 
23.7 

25.6 

1876.. .. 

1877.. .. 

1878.. .. 

1879.. .. 

1880.. .. 

27.627.000 

26.278.000 

32.109.000 

32.546.000 

37.887.000 

10.5 

.13.0 

13.1 

13.8 

13.1 

289.356.000 

364.194.000 

420.122.000 

446.757.000 

498.550.000 

97.0 

105.7 
77.6 

110.8 

95.1 

280.743.000 

385.089.000 

325.814.000 

497.030.000 

474.202.000 

104 

103 

81 

122 

93i 

117 

108 

84 

1331 

109| 

130 

98 

91 

112} 

101 

172 

113 

102 

119 

1121 

57,048,936 

92,141,626 

150,508,606 

180,304,181 

186,321,614 

19.7 

25.3 

35.8 
40.2 

87.4 

1881.... 

1882.... 

1883.. .. 

1884.. .. 

1885.. .. 

37.709.000 

87.067.000 

36.456.000 

39.476.000 

34.189.000 

10.3 
13.6 
1L6 
13.0 

10.4 

383.280.000 

504.165.000 

421.066.000 

612.765.000 

357.112.000 

119.2 

88.4 

91.1 

64.5 

77.1 

456.880.000 

445.602.000 

383.649.000 

330.882.000 

275.320.000 

124! 

911 

129 

i 

123 

108 

85 

140 

7? 

121,892,389 

U7,8U,816 

111,534.182. 

132,570,366 

94,555,798 

31.8 
29.3 
26.5 

25.9 
26.5 

1886.... 

1887.. ., 

1888.. .. 
1888.... 

36.806.000 

37.642.000 

37.336.000 

38.124.000 

12.4 

12.1 

11.1 

12.9 

457.218.000 

456.329.000 

415.868.000 

40.560.000 

68.7 
68.1 
92.6 

09.8 

314.226.000 

310.613.000 

385.248.000 
342,^,000 

7a 

76 

96 

76 


774 


la, 804,969 
119,625,844 
88,600,743 
109,430,467 
10^181,316 

33.6 
26.2 
21.8 
22.8 

26.6 

18W.... 

36,087,000 

ILl 

399,262,000 




"H 




1881 

1882.... 
18BS 

1884.. .. 

1885.. .. 

39.917.000 

38.554.000 

84.630.000 

34.882.000 

84.047.000 

15.3 

13.4 
1L4 
13.2 
13,7 

611.780.000 

515.949.000 

396. 132.000 

460.267.000 

467.103.000 

83.9 

62.4 

53.8 

49.1 

5a9 

513.473.000 

322.112.000 

213.171.000 

225.902.000 

277.999.000 

1 

Si 

78 

9 

80 

?s 

225,605,811 
191,912,635 
lU, 288, 129 
1U,81%718 
126,448,968 

86.9 

87.3 

41.5 

31.6 
27.1 

1896.. .. 

1887.. .. 

34.619.000 

39.465.000 

44.055.000 

12.4 

13.4 
15.8 

427.684.000 

530.149.000 

675.149.000 

72.6 

80.8 

58.2 

310.598.000 

428.547.000 

392.770.000 

319.645.000 

323.515.000 

74| 

92 

62| 

93} 

109 

70 

esi 

m 

SI 

1» 

SI 

145,124,673 

217,306,006 

222,618,420 

186,006,762 

215,990,073 

sa.9 

41.0 

33.0 

84.0 

1889.. . 

1900.. . 

44,583,000 

«,485,000 

12.3 

12.3 

547.304.000 

522.230.000 

68.4 

61.9 

69i 

St 

70 

«i 

41.4 

190L.. 

1902... 

49.896.000 

46.202.000 

49.465.000 

44.075.000 

47.854.000 

15.0 

14.5 

12.9 

748.460.000 

670.063.000 

637.822.000 

62.4 
63.0 

69.5 

467.360.000 
^.224,000 

443.025.000 
510,«0,000 

518.373.000 

7» 

71i 

P 

87 

n 

76 

80 

101 

ns 

87 

284,772,516 

202,906,598 

120,727,613 

44,112,910 

97,609,007 

8L4 

30.8 

18.9 
8.0 

1904.. . 

1606.. ., 

12.5 

24.6 

552.400.000 

692.979.000 

92.4 

74.8 

82} 

90 

80] 

14.1 

U06... 

1687.. . 

1908.. .. 
1908.... 

47.806.000 

45.211.000 

47.667.000 

46.723.000 

15.5 

14.0 

14.0 

16.8 

735.261.000 

634.087.000 
66i,9X2.000 

787.189.000 

606.443.000 

66.7 
87.4 

92.8 
99.0 

490.333.000 

564.437.000 

616.826.000 
730,046,000 

10^ 

106 

576 

5100 

112 

Ii? 

84 

5103 

126} 

100 

106 

5111 

137 

119 

146,700,426 
} 168^043,669 
114,268,466 
[ 87,864,318 

20.0 

26.7 

17.2 

1L9 

mo.... 

49,206,000 

14.1 

8^ 4 




1 
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WHEAT— Con tmued. 

Acreage, produetion, arid farm mine December 1 of minter and spring wheat, by States, tn 
1910, and United States totals, 1890 to 1909. 















614 TEABBOOE OF THE DEPABTMBNT OF AaEIOTJl.TUEE. 


WHEAT— ^Continued. 


Amojfe, production, value, and dietribution of wheat in the United States in 1910, by States. 
[Quantity axpraaed In bushels, 000 omitted.] 
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WHEAT — Continued. 


Condition of the wheat crop in the United Statee on the first of months named, 1888-1911. 



Avurags {1900-1909) 14.1 A7 28.9 180 17.5 20.5 33.1 


a Bushels of 60 pounds. ^ Winchester bushels. 


Per cent of mnter wheat area town which was abandoned {not harvested). 


















616 YEARBOOK OF THE DEPABTMBNT OF AQKIOTJLTtTM. 

WHEAT — COTitinued. 

Average yield per am of wheat in the Uniied Statee. 


10-year averages. 


State, T^tory, or DIvI^oil 


1908. 1904. 190A 1906. 1907. 1906. 1909. 1910. 
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WHEAT— Contmued. 


Average farm value per acre of wheat in the United Slatea December 1. 
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WHEAT— Continued. 

Avmigt fitrm prict o/ wheat per in the JJnHed Statee. 
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WHEAT— Contmiied . 


Wholesale prices of wheat per hishel^ 1897-1910. 
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WHEAT— Continued . 

AvtTQg€farm.jpT<M of whe^ per bu^i, on ihe firri of each month, 1B09-1910. 


Month. 

United 

States. 

North 

Attantie 

States. 

South 

Atlantic 

States. 

N. Cen. 
States East 
of Miss. R. 

N.Oan. 
States WMt 
of Miss. R. 

South 

Central 

States. 

Far West- 
ern States. 

1910. 

1909. 

1910. 

1900. 

1910. 

1909. 

1910. 

1009. 

1910. 

1009. 

1910. 

1909. 

D 

1909. 


CU. 

CM. 

Cm. 

at. 

CM. 

CM. 

CM. 

CM. 

CM. 

Ot. 

CM. 

CM. 

CM. 

at. 

Tannarr 

III5M1 

93.S 

113.1 

99.1 

120.9 

103.8 

1118 

97,2 

98.5 

91.6 

1112 

96.5 

inao 

86.7 

Fettfoaiy 

iSSlI 

95.2 

US. 8 

100.1 

121.9 

1013 

1148 

99.3 

100.4 

917 

1116 

97.7 

100.2 

9a8 

March 

105.1 

103.9 

117.6 

rcm 

122.8 

1144 

lUO 

111.3 

iTTIloB 

99.9 

113.8 

1(Ki8 

101.2 

lOLS 

AprO 

104.5 

[020 

117.2 

113.7 

121.2 

117.9 

110.7 

115.4 

100.3 

101.9 

11.3.8 

1111. 3 

101.1 

1041 

May 

!M.tt 

115.9 

iia4 

121.9 

11&3 

1248 

103.4 

1244 

97.1 

110.9 

109.3 

120.8 

94 4 

113.1 

June 

97.6 

123.6 

1U5.6 

126. H 

113.3 

135.0 

i<n.i 

133 . K 

M6 

118.2 

107,6 

1249 

940 

m? 

July 

96.3 

120.8 

IU2.9 

129.7 

108. K 

130.4 

97.0 

129.4 

944 

116.8 

97.1 

1212 


118.8 

Aojunt 

98.9 

107.1 

1013 

117.1 

106.6 

117.8 

98.2 

1049 

100.5 

1047 

100.0 

109.3 


ini4 

September 

95.8 

95.2 

100.6 


106.1 

1115 

95.1 

98.4 

95. 6 

89.9 

96.4 

1012 

i i 

95.3 

Ombar 

m 7 

946 

W 1 

105 1 

166.7 

110.0 


1014 

94.2 

KK 7 

96 1 

104.3 


882 

November 

90.5 

99.9 

97.0 

108.4 

104.3 

117.8 

90.4 

108.8 

89.4 

93.7 

94.5 

lias 

S ! 

920 

December 

89.4 

99.0 

93.4 

109.5 

1019 

119.5 

88.4 

108.2 

88.2 

941 

99.4 

log. 2 

816 

940 


iTUerruUional trade in wheat, 190S‘3909.^ 
EXPORl^. 


Cotmtry. 


Aramtina. 

Australia 

Aostria-Han^tf^. . 

Belglam 

BrIUsb India 

Bnlgaiia 

Canada 

Chile 

Gennanya 

NettMTUods 

Roumaoia 

Rnsda 

Serrla 

United States 

Other coontrias .. . 


Ttrtal.. 


Year 

begin- 

ning— 


I 


Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

JaiL 

I 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 



Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 




Bwh«2r. 

105,391,226 

25,42«,96d 

49,321 

14,639,453 

47,SM,406 

16,542,617 

28,669,571 

294,666 

6,050,111 

63,052.451 

63,066,299 

176,853,636 

3,4S,564 

20,738,635 

5,706,970 


Butkek. 

B2,S»,3S7 

30,262,335 

l.US,688 

16,051,913 

26,488,483 

9,856,687 

38,135.023 

8,065 

7,365,175 

33,126,858 

63,486,127 

132,410,638 

3,365,644 

62,850,964 

6,688,597 


567,561,905 ti3,163,514 


BtwAeb. 

98,502,584 

28,784,130 

683,014 

17,802,194 

37,615,771 

8,846,503 

87,603,057 

1,297,766 

3,620,763 

44,717,616 

42,307,692 

85.270.647 
1,992,514 

91.383.648 
10,600,009 


610,776,805 


StuMt. 

133,610,896 

15,027,388 

14,720 

24,178,476 

4,289,344 

7,818,338 

62,502,903 

4,946,857 

9,594,177 

29,914,096 

26,247,406 

64,050,456 

3,319,526 

92,779,509 

6,043,000 


464,837,001 


Btukeb. 
92,377,517 
31,649,498 
10,872 
22,844,944 
80,128,000 
6,912,621 
49,428,196 
4,015,364 
7,708,178 
47,469,644 
•31,514,810 
•189,128,151 
5,296,166 
48,489,674 
• 9,810,000 


684,183,718 



Jan. 

Jan. 

Jan. 

Jan. 







Greece 


Italy 

Jan. 



Jan. 


Snahi 



Jan. 





Tecal 





3,974,199 

54,789,991 

7,873,610 
3,447,367 
6,713,342 
84,054,403 
5,733,503 
43,047,890 
2,281,022 
61.992,589 
4, 673,573 
32,517,661 
7 JJS .222 
16^,653 
181,579,887 
14,033,454 


87,635 

07,469,371 

9,070,208 

2,820,299 

13.181.350 
90,200,107 

7,454,387 

34,381,799 

2,008,996 

<3,704.405 

962,407 

4,290,674 

5,6»,901 

17.211.350 
180,443,017 
15,960,382 

290,334 

07,CQ2,575 

9,561,436 

3,593,773 

2,769,416 

76,814,333 

6,638,787 

39,086,788 

1,319,824 

40,189,483 

4,604,041 

2,902,299 

7,899,881 

12,140,012 

168,629,048 

13,189.000 

I 

540,134,Ufl 

808,402,921 

<04,008,119 

446,248,037 



a lea Genoal Bate,'* p. JOT. 

9 Met faetndlDf free porti t« Itedi 1> 1906. 


6T«« 
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WHEAT— Continued. 

International trade tn wheat fiour^ 190S-1909.<i 


EXPOBTS. 


Country, 

Year 

begin- 

ning— 

1905. 

1606. 

1907. 

1908. 

1906. 



BsrteU. 

BamU. 

Barrd*. 

BarreU. 

Barreli. 

A^entina. 

Jan. I 

i,m,m 

1,450,976 

1.434,118 

1,276,656 

1,310,241 



1,573,663 

795,353 

1,702,801 

658,446 

1,667,722 

658,555 

1,191,861 

413,076 

1,326,216 

163.111 

AofitiiarHunearv 

Jan. 1 

Belpum 

Jan. 1 

857,017 

439,659 

442,303 

529,660 

583,822 



577,661 

214,587 

1,278,770 

417,684 

261,674 

1,516,170 

476,995 

293,509 

1.858,483 

350,407 

365,851 

348,572 

3,541,649 



287;042 

1,747,163 

Canada 

Jan. 1 

Chile 

Jan. 1 

91,617 

50,008 

42.207 

25,446 

564,234 

France 

Jan. 1 

336,530 

344,966 

299,247 

365,466 

1,702,862 

463,116 

Oermanyc 

Jan. 1 

991,701 

663,437 

987,604 

1,855,560 



322,004 

199,777 

355,934 

110,685 

510,538 

156,970 

469,259 

472,266 

292,223 

Netherlands 

Jan. 1 

145,451 


Jan. 1 

484,511 

745,296 

556,898 

172,470 

5212,673 

Ruasla 

Jan. 1 

1.000.480 

1,131,691 

744,832 

697,477 

5989,417 

Bervla 

Jan. 1 

21,794 

86,885 

33,570 

62,998 

53,027 

United Kingdom 

Jan. 1 

603.710 

599,560 

662,366 

988,326 

780,172 

United Statw 

Jan. 1 

U, 344, 432 

14,324,100 

15,276,506 

13,013.025 

9,687,993 

Other countries 


384,261 

282,193 

660,528 

803,000 

61,041,000 

Total 


22,796,939 

25,143,001 

26,695,951 

24,171,675 

22,581,343 


IMPORTS. 




1 

41,518 

».eoi 

48,735 

31,735 

1,699,315 




1 

1,579,954 

633,851 

764,024 

276,489 

1,365,764 

im 

1.615.018 

dl, 699,315 

China 


1 


1,194,514 

405.971 

Cuba 


1 

780,514 




1 

441,515 

515,921 




1,684,257 

1,582,387 

1.919.766 

1,916,444 




794,748 

879,955 

963,974 


964,691 




140,854 

240,560 

28,942 

98,572 

242.116 

197,245 

81,824 

160,882 

49,118 

141,292 




221,301 





60,923 

24,953 

12,711 




12,513 


18,605 

18,021 

11.864 



1 

1,242,854 


838.641 

352.537 

172,165 
2,085,637 
d 340, 876 




1,863,824 


1,908,957 





371,407 

411,781 

366,237 

340,876 




430,956 

472,965 

564,617 

632,712 

548,686 




176,580 

231,301 

266,644 

231,305 

296,560 




663,272 

181,765 

695 

172 

630 




57,839 

83,949 

125,421 

120, 137 

70,646 



207,922 

6,779,921 

237,668 

228,291 




Jtm. 


8,024,846 

4,056,874 

7,565,526 


Other oonntHes 


8,617,003 

4,415,503 





21,290,893 

24,121,169 

25,535,835 

24,165,299 






• See “General note,” p. 607, « Not including free porta prior to March 1, 1906. 

6 FreUmloaiy. d Year preceding. 
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OATS. 


Oat area of eountria named, 1906-1910. 


Country. 

1906. 

1907. 

1908. 

1909. 

1910. 

MOBTH iJlBBIC.!. 

Aeret. 

Aarti. 

31,837,000 

Aeret. 

32,344,000 

Aeret. 

33,204,000 

Aeret. 

35,288,000 



Canada: 

2,716,700 

1,156,000 

639,900 

335,700 

(«) 

194,200 

2,932,500 

1,213,600 

801,800 

307,100 

1,786,900 

203,900 
3,108,400 
1,322,800 
930, lOO 
549,400 
1,826,500 

207,200 

3.142.200 

1.390.000 

1.847.000 
820,000 

1.896.200 

213; 900 

3.272.000 

1.451.000 

1.973.000 
974,000 

1,980,200 

Ontario. 


Alberta 

Other 



7,236,100 

7,941,100 

9,302,600 

9,864,100 



Uezloo 

(o) 

(<•) 

(<>) 

(a) 

(«) 

EUROPE. 

Austria-Hungary; 

Austria 

Hungary proper 

Croatia^ lavonla 

Bosnia-Herzegovlna 

4,531,100 

2,562,800 

250,900 

271,700 

4,783,200 

2,653,100 

248,700 

215,500 

4,495,600 

2,612,500 

246,800 

220,700 

4,574,400 

2,695,200 

246,900 

207,100 

4.529.400 

2.748.400 
243,400 
185,300 

Total Austria-Hungary 

7,616,500 

7,900,500 

7,575,600 

7,723,600 

7,706,500 

Belrium 

Bulgaria 

Denmark 

Finland 

645.500 

468.500 
1,006.100 

9,5^,600 

10,431.600 

(«) 

343.800 

(«) 

943,700 

613.900 

468.900 
9%, 000 

9,4^,300 

10,816.000 

(a) 

344,200 

264,300 

871,000 

630.100 
562,700 
996,000 
(0) 

9,628,800 

10,664,400 

:S,500 

272.100 
1,211,600 

(«) 

485.700 
995,000 
(») 

9,702,500 

10,650,100 

(«) 

349.700 
270,200 

1,197,200 

(<») 

481.600 
99.5,800 
(•) 

9,672,200 

10,599,100 

1,245,700 

345,100 

262.600 
1,103,900 

Germany 


Norway 

Boumaoia 

Bussla: 

38,211,800 

2,779,700 

969,000 

37,964,500 

2,829,100 

981,500 

37,097,900 

2,794,900 

1,107,100 

37,003,600 

2,813,000 

1,122,400 




Northern Caucasia 

Total Russia (European) 


41,000,500 

41,775,100 

41,599,900 

41,539,900 

42,922,900 

261,500 

1,192,200 

2,007,900 

237,500 

1,186,500 

2,002,800 

249,500 

1,210,600 

1,998,300 

252,000 

1,227,200 

1,994,100 

221,000 

1,255,800 

(«) 


Sweden 

United Kingdom: 

Great Britain— 

England 

Scotland 

Wales 

Ireland 

Tot*d United Kingdom 

ASIA. 

Cyprus 

1,881,100 

956,800 

205,100 

1,076,300 

1,967,700 

961.000 

203,900 

1,075,400 

1,958,700 

948,500 

201,600 

1,060,300 

1,839,900 

943,400 

198,500 

1,035,800 

1.857.700 

958.100 

205.100 

1.073.700 

4,119,300 

4,198,000 

4, 169,100 

4,017,600 

4,094,600 

(«) 

C») 

(") 

(“) 

(«) 

Russia: 

436,700 

2,966,100 

1,900 

615,900 

3,113,500 

1,300 

715,900 

3,343,500 

1,200 

976,400 
8,751,200 
1, 400 






Total Russia (Asiatic) 

AEEICA. 


3,404.700 

3,730,700 

4,000,600 

4,729,000 

4,427,000 

316,700 

84,000 

(•) 

340,700 

91,400 

(«) 

425,200 

93,900 

(“) 

361,400 

148,300 

(«) 

404,500 

153,200 

(“) 


Union of South Africa 

AUSIBALASU. 

Australia; 

500 

38.500 

312,100 

56,900 

15,700 

42,800 

1,200 

56,500 

380,500 

57,000 

28,400 

53,300 

700 

75,800 

398,700 

66,300 

46,700 

54,600 

1,800 

59.900 

419.900 
78,500 
59,400 
66,700 

2,800 

81,500 

384,200 

85.300 

73.300 

71.300 


Victoria 

South Australia y 

Tasmania 

Total Australia 

New Zealand 

466,500 

360,600 

581.900 

372.900 

642,800 

386,900 

676,200 

406,900 

698,400 

377,000 


827,100 

954,800 

1,029,700 

1,083,100 

1,076,400 



e No official statistics ol area; estimates ol prodoctlon on p. 524. 
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OATS-^ntmued. 

Oal crop q/ coutUKm named, 190B-1910. 


Goantrj. 


1906. 


1907. 


1908. 


KDBra AMXUCA.. 

United States 


BuAtU. 

961,906,000 


BuikiU. 

764,443.000 


BiuMt. 

807,166,000 


[1,007,363,000 


BiuMi. 

1,136,766,01 


New Bronswlctc.. 

Ontario 

Manitoba 

Saskatebewan 

Alberta 

Other 


Total Canada.. 
Mexico 


1,225,066,000 


Aostria-Eunjary: 

Austria 

Hunxary proptf 

Croat teen vonia 

Bo8nte>BenegoTiDa. . 


Total Aostrte-Hnngary . . 


Belgiiun 

Bu^aria 

Denmark 

Finland 

France 

Qenoanv 

Italy 

NetDeriaods.. 

Norway 

Rounanla... 


Roi^ 

Rttssia {Hoper. . 
Poland.. 


544,933,000 
66,425,000 

Nortbero Caocaste I 21,833,000 


6,063,000 

115.113.000 

53.861.000 

25.463.000 

13.958.000 

46.687.000 


6.107.000 

88.746.000 

44.775.000 

24.783.000 

9.826.000 

64.961.000 


6,373,000 

110,310,000 

47.506.000 

31.030.000 

34.227.000 

17.680.000 


6,136,000 

116,017,000 

58,721,000 


40.775.000 

56.376.000 


6,748,009 

136.974.000 

44.351.000 

65.303.009 

25.133.009 

66.287.009 


200,134,000 


229,317,000 


266,026,000 


375,558,000 


343,666,009 


17,000 


17,000 


17,000 


17,009 


983,677.000 


11,073,199,000 


1,382,928,000 


1,470,447,009 


151,551,000 

87,733,000 

5.541.000 

3.543.000 


170,605,000 

79,484,000 

4.174.000 

2.575.000 


144.060.000 

70.168.000 

4.263.000 

3.572.000 


171.940.000 

92.270.000 

5.607.000 

4.575.000 


142,001,009 

74,681,009 

5,445,009 

4,478,000 


251,368.000 


45.228.000 

11.884.000 
38, 

13, 

256, 

580, 


726.000 

612.000 

943.000 

875.000 
000,000 

588.000 

297.000 
1«,000 


256,838,000 


222,062,000 


274,392,000 


226,005,009 


45.837.000 

7.416.000 

42.529.000 

20.643.000 

303.889.000 

630.324.000 

30,000.000 

20.933.000 

6.946.000 

17.842.000 


43.058.000 

11.28.000 

40.437.000 

19.000. 000 

265.837.000 

530.131.000 

30.000. 000 

19.683.000 

11.315.000 

17.212.000 


40.000. 000 

9,356,000 

42,170,000 

18.000. 000 

331.183.000 

638.718.000 

43.402.000 

19.361.000 

8,804.000 

25.945.000 


30,000,009 

13.103.000 

40.063.000 

19.452.000 

815.183.000 

544.387.000 
28,674,0)0 

20.851.000 

10.488.000 

29.647.000 


Total Roate (European). 


Serria... 

Spain... 

Sweden,. 


United Ktegdcon: 
Oieat Britain— 
Sngteod.... 
Boot land.... 

Waka 

Ireland.. 


Total United Kingdom.. 
Total 


Cypra.. 

Ria 


Oentral Asia.. 
Slberte 


TotelRoada (AMatlc).. 
Totel 


633.291,000 


4,642,000 

28, on, 000 
64,560.000 


84.102.000 

35. 108.000 

8,063.000 

63.111.000 


180,384,000 


2,200,680.000 


9,806.000 

09,873,000 

85.000 


79,718,000 


80,072,000 


729,813,000 

72.574.000 

19.067.000 


743,623,000 

66.135.000 

24.860.000 


960,498,000 

73.758.000 

33.428.000 


822,084,000 


834,518,000 


1,067,684,000 




2.984,000 

16.998.000 

64.597.000 


3,057,000 

28.114.000 

72.773.000 


3,445,000 

34.307.000 

09.292.000 


04.606.000 

36.193.000 

7.829,000 

50.850.000 


82.470.000 

37.020.000 

7.133.000 

54.032.000 


80.573.000 
».«97.QOO 

7,233.000 

57.467.000 


81,601,000 

88.194.000 

8,064,000 

05.770.000 


189.478,000 


181,555,000 


184,870,000 


2,860,004.000 


12,300,429.000 


410,000 


400,000 


400,000 


13.049.000 

07.114.000 
13,000 


17.371.000 

89.500.000 
27,000 


15,033,010 

03,083,000 

87,000 


85.176,000 


106,808,000 


77,701,000 


79,741,000 


85,507.000 


107, Mi, 000 


78,101,000 


0,143,000 


STATISTICS OF OATS. 


525 


OATS— Continued. 


Oat crop of countries namei^ 1906-1910 — Continued. 


Country. 

190S. 

1907. 

1908. 

1909. 

1910. 

kWKLCk. 

Bvshds. 

9.379.000 

2.411.000 

3.600.000 

ButbeU. 

10,651,000 

3.149.000 

3.600.000 

BveheU. 

9.600.000 

1.736.000 

3.600.000 

BushOt. 

10,673,000 

6.443.000 

3.500.000 

III 




16,290,000 

17,300.000 

14,836,000 

19,616,000 

22,132,000 

AUSTRALASIA. 

Australis: 

6,000 

911.000 

7.460.000 

097.000 

293.000 

1.233.000 

30,000 

1.449.000 

9.124.000 

024.000 

472.000 

2.042.000 

1 10,000 

879.000 1 

6.365.000 

902.000 ' 

745.000 

1.574.000 

40,000 

1.154.000 
11,475,000 

1.320.000 
766,000 

1.900.000 

52,000 

2.009.000 

8.163.000 

1.247.000 

1.287.000 

2.422.000 







10.805.000 

13.108.000 

14.041.000 

11.655.000 

9,475,000 

15.495,000 

16.654.000 : 

19.503.000 

15.180.000 

13.953.000 



23,913,000 

25,696,000 

24,970,000 

36,157,000 

29,133,000 


3,644,961,000 

p, 591,518,000 |3, 570, 317, 000 

4,317,233,000 

4,146,512,000 



Condition of the oat crop in the United States on the first of months named, 1890-1910. 


Year. 

i 

3 

August. 

Wben har- 
vested. 

Year. 

s 

3 

■3 

i 

M 

S 

< 

•^1 

r 


1 

S 

{ 

< 

Is 

r 


P.et. 

P.et. 

1 

P.et. 

P. et. 


P.rt. 

P.€t. 

P.ct. 

p.ct. 



P.ct. 

p.a. 

P. ct. 


89.8 

81.6 

70.1 

64.4 

1897.... 

89.0 

K7.5 

86.0 

84.6 

1904.... 

89.2 

89.8 

86.6 

85.6 

UBl.... 

85.1 

87.6 

M.6 

90.7 

1898.... 

98.0 

92.8 

84.2 

79.0 

1905 

92.9 

92.1 

90.8 

90.3 


88.6 

87.2 

86.2 

78.9 

1899.... 

88.7 

90.0 

90.8 

87.2 

1906.... 

85.9 

84.0 

82.8 

81.9 


88.9 

88.8 

78.3 

74.9 

1900.... 

91.7 

85 5 

85.0 

82.9 

1907.... 

81.6 

81.0 

75.6 

65.5 


87.0 

77.7 

76.5 

77.8 


85.3 

83.7 

73.6 

72.1 

1908.... 

92.9 

85.7 

76.8 

69.7 


84.3 

83.2 

84.5 

86.0 

■fjSH 

90.6 

92.1 

89.4 

87.2 

1909.... 

88.7 

88.3 

85.5 

88.8 

1806.... 

98.8 

96.3 

77.3 

74.0 

I**”-- 

85.5 

84.3 

79.5 

75.7 

1910.... 

91.0 

82.2 

81.5 

83.3 


Average yield of oats in countries namedy bushels per acre, 1890-1909. 
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OATS — C(Hitmued . 


Acreage, value, and distribulion of oats in the United States in 1910, by States. 

[Quantity expressed in Inisheis, 000 omitted.] 


Btate, Territory, or 
Dlrision. 

Crop of 1910. 

Farm reserves 
of preceding 
year's growth 
Aug.l— 

Farm reserves 
Mar. 1— 

Shipped out of 
county where 
grown. 

Acreage. 

Prodno 

tion. 

Farm 
v^e 
Dec. 1. 

1910. 

10- 

year 

iver- 

age. 

1911. 

10- 

year 

aver- 

age. 

1911. 


Maine 

New Hampshire... 

Vermont 

Massachusetts... . 

Rhode Island 

Connecticut 

NewYork 

New Jersey 

Pennsylvania 

N. Atlantic 

Delaware 

Marvland. 

Vlr^la. 

West Virginia 

North Carolina 

South Carolina 

Oeorgid 

Florida 

Acre*. 

181,000 

14.000 

85.000 

7.000 

2.000 
11,000 

1,338,000 

60,000 

998,000 

£tuh. 

5,554 

599 

3,628 

248 

70 

405 

46,161 

2,226 

35,130 

DoSart. 

2.666,000 

305.000 
1,764,000 

124.000 
34,000 

178.000 

19.388.000 

979.000 

14.403.000 

Stub. 

262 

13 

91 

5 

S 

2,130 

70 

1,349 

Px. 

6.7 

3.0 

3.5 
2.3 
l.C 

1.5 

5.7 

5.0 
5.2 

P.c. 

6.7 

3.4 

3.7 

2.8 

1.5 
.8 

5.8 

6.0 

6.1 

Bush. 

1,944 

210 

1,270 

79 

22 

122 

19,388 

935 

15,106 

P.C. 

35 

36 
36 
32 
32 
30 
42 

42 

43 

P.e. 

34 

29 

37 

29 

31 

25 

42 

40 

40 

Rtub. 

168 

0 

0 

10 

0 

0 

3,234 

396 

3,159 

P.C. 

3 

0 

0 

5 

0 

0 

7 

18 

9 

P.C. 

2 

1 

1 

0 

0 

0 

7 

11 

6 

2,»6,000 

93,921 

39,941,000 

3,932 

5.4 

5.8 

39,076 

U.6 

40.4 

6,967 

7.4 

6.2 

4,000 

27,000 

194.000 

100.000 

190.000 

219.000 

343.000 
31,000 

135 

810 

4,268 

2,520 

3,458 

4,599 

'6,243 

502 

58.000 
373,0001 

2.091.000 

1.260.000 

2.075.000 

2.989.000 

3.996.000 

326.000 

2 

18 

106 

60 

32 

111 

113 

5 

1.5 

2.6 
2.8 
2.8 

1.0 
2.5 
1.7 

1.0 

2.7 

2.5 

2.6 

4.0 

2.1 
1.6 
2.1 
2.3 

35 

227 

1,280 

731 

602 

874 

936 

100 

28 

28 

30 

29 

20 

19 

15 

28 

26 

31 

33 

22 

14 

15 

16 

10 

120 

430 

75 

105 

138 

248 

20 

10 

15 

10 

3 

3 

3 

t 

10 

12 

6 

4 

3 

3 

2 

3 

8. Atlantic 

Ohio 

Indiana 

Ullnols 

Michigan 

Wlscwtsln 

N.C.E.Mlss-R.. 

Minnesota 

Iowa 

Missouri 

North Dakota 

South Dakota 

Nebraska 

Kansas 

1,103,000 

22,535 

13,168, 00( 

447 

17 

2.3 

4,875 

21.6 

21.9 


5.1 

3.9^ 

1.765.000 
.1,850,000 

4.500.000 

1.505.000 

2.320.000 

65,658 

65,490 

171,000 

51,170 

69,136 

22.980.000 

20.302.000 

51.300.000 

17.910.000 

23.506.000 

1 

5.4 

4.0 
5.3 

6.1 

8.5 

6.7 

4.8 

5.1 
5.7 

8.1 

24,293 

20,957 

63,270 

19,956 

29,728 

37 

32 

37 

39 

43 

1 

1 

33 

44 

54 

28 

13 

30 

42 

49 

26 

19 

11,940,000 

422,454 

[8i.n:aKi:rj 

23,111 

5.9 

6.2 



36.4 

166,160 

39.3 

34.3 


1 

n 

8,126 

9,868 

652 

4,365 

3,176 

4,637 

816 

9.0 

8.5 

3.5 
8.8 
7.3 

7.5 

3.0 

7.9 

6.2 

4.4 

6.0 

6.6 

6.0 

4.3 

28,268 

76,205 

10,483 

3,419 

12,276 

34,132 

19,580 

3«^ 

42 

40 

30 

35 

46 

42 

40 

36 

34 

47 

43 

39 

34 

18,055 

76,188 

5,240 

456 

9,126 

23,002 

9,320 

23 

42 

20 

4 

26 

31 

20 

29 

35 

14 

15 
23 
87 
15 

N.C.W.Miss.R 


453,462 


31,640 

7.8 

6.3 

1^,363 

40.7 

38.9 

141,387 

31.2 

29.0 

Kentucky 

Tennessee 

Alabama 

Mississippi 

lx>aisiana 

Texas 

Oklahoma 

Arkansas 

1 

1 

1 

77 

68 

67 

3t 

U 

171 

16( 

5i 

2.0 

1.7 

1.5 

U 

1. 

1. 

1. 

1. 

3.4 

2.7 

3.( 

3.1 

1. 

2. 

3. 

2. 

l,31fc 

1,245 

76^ 

531 

15. 

4,86. 

6,45 

1,46( 

31 

27 

14 

It 

2( 

2C 

21 

3 

r 

2 

I 

1 

1 

I 

2} 

2. 

844 

1,012 

lie 

34 

S 

6,07. 

5,77. 

235 

8 

Z 

' 

1 

2. 

2. 

5 

6 

13 

2 

1 

0 

20 

20 

3 

S. Central 

Uontan* 

Wyoming 

Colorado 

New Mexico 

Arlzmia 

Utah 

Nevada 

Idaho 

Washington 

Or^n. 

Caluomia 



1 31,695,0(K 


g 

2. 

!I33 


21. 

13,593 

19.2 

16.4 

1 

1 

1 

n 


7. 

3. 

5. 

3. 

. 

5.( 

4. ( 

4. 
3. 

5. 
2. 

4,781 

1,451 

2,21 

14( 

11 

87: 

71 

2,121 

2,20^ 

3,23( 

1,0G 

3t 

3. 

21 

1* 

11 

a 

2£ 

3C 

2S 

8 

IS 

3 

3( 

34 

2 

24 

3( 

2. 

21 

2' 

2i 

1 

5,187 

840 

1,738 

80 

18 

650 

45 

3,195 

3,695 

3,432 

3,32G 

39 

20 

22 

1C 

fi 

20 

15 

45 

42 

3S 

4( 

32 

9 
27 

10 

9 

23 

10 

40 

36 

33 
32 

Far Western.... 


63,79* 


US 

IQ 

4. 

18,2a 

28.. 

29. 


34. S 

31.3 

United States... 

■ 

M, 126,76. 

gyg 

M 

1 

5. 

421,53. 

37.4 

36. 

l|3Sl,454 

31/ 

28.1 
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OATS — Continned. 

Average yield per acre oj oat* *n 6te United SUiiei. 
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OATS— Continued. 

Average farm value per acre of oat$ in the United Statee December 1. 



Uontana.... 
W: ■ _ 

4o 

New Mexico. 

Arizona 

Utah 

Nevada 

Idaho 
Washington. 

OrMoo 

CaUlitfnla... 

FarWastera! 

United States 


1— 707OT°— TBK 1910 34 
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OATS — CoBtinued. 

Averagt form price of oals per bushel in the United States. 
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OATS— Continued. 

Wholesale prices of oats per bu^l, 1897-1910. 
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OATS — Continued. 


Avffogtfixrm, price of oati per huehel, on the firtt of eoc^ months 19{^19i0. 


Uontb. 

United 
' States. 

North 

Atlantic 

States. 

South 

Atlutic 

States. 

N. Cen. 
States East 
ofUte. R. 

N. Cen. 
States West 
of Miss. R. 

South 

Csntral 

States. 

7arWeft> 
em States, 


1910. 

1900. 

1910. 

1909. 

1910. 

1909. 

1910. 

1909. 

1910. 

1909. 

1910. 

1909, 

loia 

m 


CU. 

Cb. 

Cti. 

<b. 

Ctt. 

a». 

a$. 

Ot. 

CU. 

CU. 

CU. 

Or. 

CU. 

CU. 

Janaarr 

42.8 

48.1 


56.8 

6&4 

66.5 

41.8 

48.1 

88.1 

42.8 

56.9 

55.2 

51.2 

53.4 

February 

45.0 

48.1 

52.5 

65.7 

66.6 

65.7 

44.5 

48.4 

40.2 

43.2 

69.5 

56.0 

51.4 

51.1 

March 


51.1 

54.9 

67.9 

O'/. 9 

68.8 

45 3 

51.3 

KIHlI 

46.6 

61.7 

61.6 

53.9 

58.0 


45.6 

53.2 

56.1 

60.1 

68.3 

7L3 

44 2 

52.7 


47.9 

61,6 

62.7 

53.0 

63.5 

iXS 

55-3 

55. 3 

62.9 

66.7 

71.4 

42.2 

54.5 

Bin 

49.7 

60.0 

64.4 

52.4 

68.9 

June 

4:1 0 

57.4 

54 0 

65 2 

67.2 

71.6 

41 6 

5&3 

EnH 

51 9 

58.4 

M,7 

53 9 

72.1 

Joly 

42.1 

56.2 

52.3 

65.1 

66.0 

71.6 

40.9 

54.9 

37,7 

60.3 

OKI 

68.7 

51.0 

73.1 

Ao^t 

SepUmbtf..., 

41.7 

50.0 

52.6 

63.3 

64.2 

67.8 

39.4 

EO 

38.6 

44.7 


53.3 

81.7 

mii 

38.4 

42.3 

48.8 

55.4 

63.9 

68.4 

AVI 

40.3 

34.6 

34.6 


56.9 

iril ’ 

57.1 

October 

36.2 

41 0 

46.3 

51 4 

63. U 

68.4 

33 7 

38.0 

37 3 

34.3 

46.1 

56.9 

Pf'l 

53.6 

November. ... 

34.9 

41.0 

43.7 

50.1 

61.2 

64.3 

33.2 

39.4 

30.6 

34.7 

45.3 

(17 R 

Pil * 

60.0 

December... . 

34.1 

4a5 

42.4 

50.1 

S8.4 

65.0 

32.2 


29.5 

35.5 


66.7 

U| 

60.4 


BARLEY. 

Barley area of countries mmedy 7906-1910. 


Country. 

1906. 

1907. 1906. 

1909. 

1910. 

KOBTB iJ8£6JCA. 

United States 

Canada: 


Aera. 

0,448,000 


Acra. 

7,011,000 


4,300 

750,200 

474,300 

53.600 

73.600 
(«) 

4,100 

700,900 

0«,600 

79,300 

54,700 

138,700 

3,600 

743.800 
663,500 

81,000 

129.800 
125,100 

8,200 

721,600 

096.000 

135.000 

186.000 
123,200 

H 

Ontario 

Manitoba 

Saskatchewan 

Alberta ' 

Other 


1,683,300 

1,7,5,700 

1,864,900 

1,834,000 

Mexico 

ICBOPt. 

Aostria-Honsvy: 

Austria. *. 

Hungary nroper 

Croatia-SuTonla 

Bosn^HenegOTina 

Total Aostrta’Hongary 

BeWum 

Rii^arfs 

Denmark 

nnlaad 


(«) 

<«) 

(“) 


(•) 

2,909,100 

2,608.000 

104.000 

267,700 

3,882,500 

3,725,200 

100,900 

292,100 

2.757,300 

3,647.600 

159,800 

362,200 

2,795.600 

2,867,860 

156,700 

204,400 

2,721,900 

2,931,000 

160,600 

302,600 

5.»M,400 

6,080.700 

5,826,700 

6,014,400 

6,015,100 

86.900 

573,300 

5f0,700 

(•) 

1,753,800 

4,063,700 

%!«» 

92.000 

573.800 

677.500 

(•) 

1.761.600 
4,305,000 

%600 

88.600 

1.260.600 

87,900 

621,100 

677,600 

i.^.aoo 

oSe^ooo 

680,760 

(•) 

1.814,760 

4,0»,260 

617,600 

76,800 

96,400 

1,817,100 

(•) 

610,000 

<75,700 

1,S^,300 

A860.600 

611,700 

69.700 

08.700 
1,867,600 

OermaDy 

Italy,. . 

4,035,200 

Keoo 

96,300 

1,533,600 


Norway 


Roria; 

19,828,300 

1,136.800 

3,363,600 

30,403,200 

1,812,300 

3,538,100 

Sl,«M,7ni 

1,M,100 

21,801,100 



1,386,400 

8.066,800 


Nertbem Caocaila. 

Total BoMto (European) 9 


23,363,000 

34,143,300 

I'fyffVii 


97,768,100 

Bervta 

270,300 

3,630,100 

603,800 

860,300 
3,5^160 
487^ 060 

884,800 

8,466,700 

488,600 

311.906 

8,480,000 

176,900 

10^700 

8,iS,900 

470,800 


mnden 


•MooflkWitatMeiofeK*; ectlmatciorpfDdoetjDiieft^es. iBzddrivetiwllrtirtMrtay. 
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BARLEY — Oontinued. 

Barley area of eounlries namedy 1906-1910 — Cotinued. 


Countiy. 


EVEOFE— continiied . 

United Kingdom: 

Great Britain^ 

England 

Scotland 

Wales 

Ireland 

Total United Kingdom. . . 


ASIA. 

Cyprus 

Japanese Empire: 

Japan 

Formosa 


Russia: 

Central Asia 

Siberia 

Transcaucasia 

Total Russia (Asiatic) 

AFRICA. 

Algeria 

Egypt 

Sudan (Anglo-Egyptlan) 

Tunis 

Union of South Africa 

AUSTRALASIA. 

Australia: 

(lueensland 

New South Wales 

Victoria 

South Australia 

Western Australia 

Tasmania 

Total Australia 

New Zealand 

Total Australasia 


1906. 

1907. 

1906. 

1909. 

1910. 

Aeret. 

1,439,700 

218,700 

92,800 

176,600 

Aerei. 

1,411,200 

210,300 

90,600 

170,400 

Acres. 

1,383,300 

197,400 

86,700 

154,600 

Acres. 

1,379,100 

200,000 

85,300 

163,100 

Acres. 

1,449,500 

191,600 

87,600 

168,000 

1,927,800 

1,882,500 

1,822,000 

1,827,600 

1,896,700 

(<•) 

w 

(0) 

(a) 

(■>) 

3,359,200 

(«) 

3,316,900 

(-) 

3,266,300 

(®) 

3,235,000 

(“) 

3,300,000 

(“) 

148,700 

307,300 

1,100 

216,500 

315,800 

700 

232,900 

355,600 

1,100 

292,400 

412,600 

800 


457,100 

533,000 

589,600 

705,800 

693,300 

3,264,100 

477,500 

(«) 

1,030,400 

(<») 

3,168,600 

472,700 

(«) 

1,188,500 

(«) 

3,442,600 

475,800 

(a) 

1,088,800 

{«) 

3,284,000 

457,300 

(a) 

1.136,300 

(«> 

3,418,400 

439,400 

(«) 

1,186,100 

(“) 

iiiiii 

8,600 

7,900 

52.800 

28,100 

3,600 

5,300 

o. o> 5:5 Stic'* 

iiiiii 

7,400 

9,600 

65,200 

44,900 

7,300 

6,500 

13.100 

15.100 
58,000 
41,900 

8,000 

6,300 

91,000 

32,900 

106,300 

36,700 

131,100 

36,200 

140,800 

48,900 

143,000 

41,600 

123,900 

143,000 

107,300 

189,700 

184,600 


« No official statistics of area; estimates ofproduction on pp. 5^-534. & Exclusive of winter barley. 

Barley crop of oouTUries named, 1906-1910. 


Country. 

1906. 

1907. j 

1908. 

1909. j 

1910. 

MOBTH AMERICA. 

United States 

Bui heir. 
178,916,000 

] 

1 Bushels. \ Bushels. 

\ 153,597,000 1 166,756,000 

Bu<hel«. 
170,284,000 1 

Bushels. 

162,227,000 

Canada: 

New Brunsvriek 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

Other 

99,000 

25.253.000 

17.533.000 

1.316.000 

2.158.000 
3,U}0,000 

97,000 

21.718.000 1 

16.753.000 

1.350.000 

1.083.000 

3.341.000 1 

79,000 

21.124.000 

17.093.000 

1.952.000 

3.881.000 

2.633.000 

94.000 

1 20,952,000 

20,866,000 

1 4,493,000 

5.999.000 

2.994.000 

73,000 

20.727.000 

13.826.000 

3.598.000 

3.953.000 

2.971.000 

Total Canada 

49,359,000 

44,342,000 : 

46,762,000 

55,398,000 

45,148,000 

Mexico 

7,615,000 

7,000,000 1 

7,000,000 

7,000,000 

7,000,000 

Total 

235,880,000 

204,939.000 

220,518,000 

232,682,000 

214,375,000 

EURCPI. 

Aostria-Hangary: 

Austria 

HimrarypropM 

Croatla^lavonia 

Bosnla>Htfi^oTina 

76.034.000 

68.747.000 

3.758.000 

3.276.000 

j 

78.555.000 

63.078.000 

2.064.000 

2.388.000 

69.497.000 

56.324.000 i 
2,552,000 

. 2,389,000 

79.368.000 

71.868.000 

2.394.000 

8.755.000 

67.618.000 

55.758.000 

2.732.000 

3.445.000 

Total Atatili-Santa'y. - - . 

151,805,000 

146,085,000 

130,762,000 

157,385,000 

129,553,000 
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BARLEY — Continued. 


Barley atop of countries namedt 1906rl910 — Continued. 


Country. 

1906. 

1907. 

1908. 

1900. 

1910. 

■ ETJKOPE— continued. 

Belgium 

Bulgaria 

Denmark 

Finland 

France 

Gennany 

Italy 

Ketneriands..., 

Korway 

Boumania 

4,349,000 

13.006.000 

19.975.000 

5.376.000 ' 

36.538.000 
142,901,000 

8,000,000 

3.260.000 

3.262.000 
33.539,000 

Ruaftrli. 

5.129.000 

6.772.000 
21,616,000 

5.124.000 ' 

43.043.000 

160.650.000 
8,000,000 

4.091.000 

2.597.000 

20.062.000 

lllllllllll 

Buahelt. ' 
6,000,000 
9,322,000 

21. 599. 000 
5,000,000 

46.144.000 
160,552,000 

10.951.000 

3.332.000 1 

2.566.000 

19.955.000 

Bwhdt. 

4,000,000 

15.754.000 

21.713.000 

4.775.000 

1 44,532,000 

1 133,330,000 

1 9,483,000 

1 8,383,000 

2.900.000 

1 29,359,000 

Bussia: 

Russia proper 

Poland 

Noithem Caucasia 

Total Russia (European>a . 

Servla 

Spain 

Sweden 

United Kingdom: 

Great Britain— 

England 

Scotland 

Wales 

Ireland 

Total United Kingdom. . . 

Total 

ASIA 

Cyprus 

Japanese Empire: 

Japan 

Formosa 

Total Jspaneoe Empire 

Bussia: 

Central Asia 

Siberia 

Transcaucasia 

Total Russia (Asiatic)' .... 
Total 1 

243,619,000 

23.351.000 

37.306.000 

277,500,000 

25.395.000 

41.206.000 

297,449,000 

23.790.000 

46.219.000 

382,163,000 

26.671.000 

55.900.000 


304,276,000 

344,101,000 

367,468,000 

464,734,000 

448,832,000 

4,848,000 

90.204.000 

14.328.000 

3.137.000 

53.898.000 

12.811.000 

3.351.000 

69.596.000 

16.520.000 


2,067,000 

76.308.000 

14.763.000 

51,543,000 

7.803.000 

3.116.000 

7.144.000 

51,926,000 

7.466.000 

2.881.000 
6,934,000 

46,353,000 

7.410.000 

2.682.000 
7,064,000 

iiii 

50,245,000 

6.854.000 

2.937.000 

6.846.000 

69,606,000 

60,207,000 

63,509,000 

1 71,116,000 

66,882,000 

904, 336,000 

906.023.000 

902.148.000 

ji. ore, 288,000 

l,007.c:i4,000 

2,778,000 

2,963,000 

2,420,000 

2, 500,000 

2,500,000 

83,968,000 1 
49,000 ' 

90,544,000 

50,000 

87,138,0(» 

50,000 

87,167,000 

50,000 

88,000,000 

50.000 

84,017,000 

90,594,000 

87,188.000 

87,217,000 

88,050,000 

2.613.000 

5. 136.000 
13,000 

i 4,385,000 
[ 4,957,000 

I 4,000 1 

4.266.000 

6.103.000 
13,000 

4.099.000 

4.776.000 
10,000 


7,762,000 

1 9,346,000 

10,382,000 

8,884,000 

10,160.000 

Hssr.ooo 1 

tQ2.m,000 

' 99.990.000 

98,601,000 

100,710,000 

ATKCk. 

Algeria 

Sudan (Angio-Egyptlan) 

Tonis - 

tTatoi of South Africa 

Total 

47,600.000 

334.000 

7,863,000 

3,000,000 

41.543.000 
300,000 

9.506.000 
3,000.000 

31,511.000 

300,000 

5,057,000 

3,000,000 

60,008,000 
300,000 
9, 186.000 
3,000,000 

48.708.000 
300,000 

6. 660.000 
3,000.000 

58,797,000 

54,349,000 

39,888,000 

6C,4H000 

68,668,000 

atrsTKAUSU. 

Anitnlla: 

OtiMmland 

New Boutb Wales 

Victoria 

Bootb Austfalia 

WMt«n Australia 

Tamaola. 

64.000 

115.000 
1,096,000 

522.000 

51.000 

97.000 

163.000 

156.000 
1,285,000 

607.000 
60,000 

146.000 

67.000 

77.000 
1,093,000 

665.000 

79.000 

154.000 

143.000 

173.000 
1,706,000 

808.000 
n,ooo 

190,000 

300.000 

381.000 
1,056,000 

713.000 

106.000 
156,000 

Toul Anunll*. 

NewZeatand....^. 

1.944.000 

1.066.000 

2.319.000 

1.066.000 

3.065.000 

1.300.000 

3,130,000 

3,000,000 

2.613.000 

1.346.000 

Total Amtnlasb. 

3,000,000 

3,387,000 

3.366,000 

6,130,000 

3,856,000 

Onad total ...i 

.96,579,000 1 

,271,«ll,(«} ] 

1,306, 770,000 

1,476,301000 

1,886,346,000 


• BxelaiTe of vtDNr 
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BARLEY— Continued. 


Acreage^ ftoduction^ value, prices, exports, etc., of barley in the United States, 1849-1910. 


Year. 

Acreage 
sown 
and bar* 
vested. 

Av- 

erage 

yield 

per 

acre. 

Produc- 

tion. 

1 

] 

Aver- 
age 
farm 
price 
per 
bushel 
Dec. 1. 

Farm 
value 
Dec. L 

Chicago c&ah nriee per 
mishel, No, 2. 

Domestic 
exports, 
fiscal year 
beginning 
July 1. 

li^orts, 

year 

begin- 

ning 

July 1. 

December. 

May of 
following 
year. 


Low. 1 

IlBh. 

Low. 1 

Ilgb. 


Acres. , 

Bwih. 

BusheU. 

Cents. 

DoUart. 

CerOs. 1 

OctUs. 

Cents. > 

Cents. 

Bushels. 

BusheUt 


































100 


3, 247,250 

1867... 

1, 131,000 

22.7 

26.727,000 

70.1 

18.028,000 

150 

180 

227 

250 

9,810 

3,783,966 

1868... 

9.37,000 

24.4 

22,896,006 

109.0 

24,948,000 

140 

170 

149 

175 

69,077 

5,069,880 

1869... 

1,026,000 

27.9 

28,652,000 

70.8 

20,298,000 

74 

85 

60 

62 

255,490 

6,727,597 

1870... 

1, 109,000 

23.7 

26, 295,000 

79.1 

20,792,000 

68 

80 

72 

95 

340.093 

4.866.700 

1871... 

1,114,000 

24. C 

26,7l8,00ffl 

75. J 

20,264,000 

55* 

64 

55 

71 

86,881 

5, 565, 591 

1872... 

1,397,000 

19.2 

26,846,000 

68-0 

18,416,000 

m 

VO 

71 

85 

482,410 

4, 244,751 

1873... 

1,387,000 

23. 1 

32, 044, (m 

86.7 

27,794,000 

132 

15K 

13U 

155 

320,399 

4,891,189 

18^4... 

1,581,000 

20.6 

32,652,00CK 

86.0 

27,998,000 

120 

129* 

115 

137 

91,118 

6,255,063 

1875... 

1,790,000 

20.6 

36,909,000 

74.1 

27,368,0001 

81 

88 

62* 

72* 

317,781 

10.285,957 

1876... 

1,767,000 

i 21.9 

38,710,000 

63.0 

24,403,000' 

m 

68* 

80 

85 

1.186, 129 

6,702,965 

1877... 

1,015,000 

i 21. .3 

34,441,000! 

62. S 

21,629,000 

&6i 

64 

46* 

52* 

3,921.501 

6, 764,228 

1878. . . 

1,790,000 

23.6 

42,246,0001 

57. S 

24,454,000 

91 

100 

! 64 

7.3 

715,536 

5.720,979 

1879... 

1,681,000 

24.0 

40,283,000 

68.9 

23,714,000 

86 

« 

75 

80 

1,128,923 

7,135,258 

1880, ,. 

, 1,843,000 

24.6 

45, 166,000| 

66.6 

30,091.000 

100 

120 

95 

105 

885,246 

9,528,616 

1881. .. 

1.968,000 

20. S 

41. 161,000 

82.3 

33,863,000 

101 

107 

10^ 

, 100 

205,930 

12. 182, 722 

1882... 

! 2,272,0^ 

21.5 

48,954,000 

62.9 

80,768,000 

79 

82 

80 1 

80 

433,005 

10,050,687 

1883... 

2,379,006 

21.1 

50,136,000 

58.7 

29,420.000 

62 

67 

65 

74 

724,955 

8,596,122 

1884... 

2,609,000 

23.6 

61,203,006 

48.7 

29,779,000 

53 

58 

65 1 

65 

629, 13D 

9,986,507 




58.360.000 

56.3 

32, 868, 000 

62 

C5 

58 

60 

252.183 

10.197.115 




59,428,000 

53.6 

31,841,000 

51 

M 

57 





2,902,000 

19. ( 

56,812,000 

51.9 

29.464,00( 

8U 

80 

69 

77 

550,884 












1,440. 321 

11,868,414 

1889... 

3,221,000 

24.: 


41.6 

32,614,0CI( 

58 

58 



1,408,311 

11,332,545 











973, 062 

6, 078, 733 











2, 800, 075 

3, 146, 328 




3 80, 097,000 

47.5 

38,026,00( 

65 

67 

65 

65 

3,035,267 

1,970, 129 


3,220.000 

21.: 

1 69,869.000 

1 41.1 

28, 729, (W 

52 

54 

55 

W) 

5,219.405 

791,061 

1894... 

3,171,000 

19. < 

i 61,400,000 

44.2 

27,134,00( 

53* 

55* 

51 

52 

1,663,754 




2fi.' 

1 87,073,000 

33.7 

29. 312,001 

33 

40 

V 

25 

30 

7,680,331 

837,384 



23.1 

6 69,695,000 

1 32.9 

22,491,00( 

22 

3V 

24* 

35 




2,719,0(X 

) 24.: 

5 66,685.U0( 

1 37.7 

' 25,142,00( 

25i 

42 

36 

53 



1898... 

2,583,00( 

) 21.1 

5 55,792,000 

1 41.3 

I 23,064,00( 

J 40 

50* 

36 

42 

2,267,40S 

; 110,476 

1899..: 

2,878,00( 

1 25.i 

5 73,382,000 

) 40.3 

1 29,594, 00( 

J 35 

45 

36 

44 

23,661,66S 

! 189,757 



) 20. 

4 58,926,001 

1 40.{ 

) 21,075,001 

] 37 

61 

37 

57 

6 , 293 . 20 : 

r 171,004 





) 45.2 

’ 49,705.001 

0 66 

63 

64 

72 


J 57,406 





] 45.2 

i 61.899.001 

9 36 

70 




t tit), i*X£ 





i 45.< 

j 00.166,00 

0 42 

615 





1904.., 

. 5,146,00 

0 27.2 139,749,00 

Oj 42.1 

0 58,652^00 

0 38 

• 52 

40 

50 


) 8i,u20 


. 6,096,00 

0 26.8 136.651.00 

Ol 40.. 

3 65.047,00 

0 37 

53 

42 

55 

* 17,729.361 

1 18,049 


. 6,324,00 

« 28. 

3 178.916.00 

0 41. 

5 74,236,00 

C 44 

• 56 

66 

85 




. 6,448.00 

0 23.8 153,697,00 

« 66. 

6 102.290,«1 

0 78 

102 

60 

75 




. 6.646,00 

Q 25.1 166,756.00 

« 55. 

4 92,442, OC 

10 57 

64 

* 66 

75 

6, 58U, 39, 


1909.. 

. 7,011,00 

0 24.3 170,284,00 

« 55. 

2 93,971.0( 

N) 55 

72 



4, doi 


1910: . 













a Ceosua figures. 


ft Prices from 1895 on are for No. S grade. 
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BARLEY— Continued. 

Average gieU of barley in comtriee named, hatbeU vet atre, 1890-1909. 

Hungary United 

„ United AustiiB.« proper^ France.t Klnt 

Year. Suites. many.* ^ dmJ 


Average (1890-1839) I 


Average (1905-1909).. 



« Bushels of 4S pousds. 


^ WUicheoter bushels. 


Stat^Tenritory, 
or Division. 

Acreage. 

Produc- 

tion. 

farm value 
Dec. 1. 

ICsine 

N. Hampshire... 

Venaont 

New York 

Pennsylvania... 

Acres. 

8,000 

2,000 

15.000 

78.000 
9,000 

Bttrtcle. 

248.000 
52,000 

465.000 
2,207,000 

238.000 

DoOws. 

188,000 

40,000 

316.000 
1,545,000 

150.000 

N. Atluitic — 

112,000 

3,210,000 

2,239,000 

Maryland 

Virginia 

1,000 

3,000 

31.000 

88.000 

19.000 

59.000 

g. Atlantic.... 

4,000 

119,000 

78,000 

Ohio 

Indiana 

Illinois 

Michigan 

Wisconsin. 

31.000 
9,000 

30.000 

67.000 
866,000 

884.000 

243.000 

906.000 
1,742,000 

22,429,000 

530.000 

136.000 

507.000 
1,010,000 

14,355,000 

N. C. E. of 
Miss.Biver.. 

1,003,000 

26,204,000 

16, 538,000 

Minnesota 

Iowa 

Mi^uri 

Nuth Dakota.. 
South Dakota.. 

1.285.000 

510.000 
2,000 

987.000 

1.025.000 

26.965.000 

15.045.000 
54,000 

5,428,000 

18.655.000 

16, 191,000 

8.425.000 
32,000 

2.985.000 

10.633.000 


N. C. W. ol 


Kaitoeky.. 
Teanessee.. 
Texas 


WToming.. 

Coioredo... 


Acreage. 

Produo* F 
tion. 

Acres. 

135.000 

300.000 

BuaheZs. 

2.498.000 

5.400.000 

4,244,000 

74,065,000 

1,000 

1,000 

5,000 

32,000 

24.000 

23.000 
ISOJIOO 
9607000 

38,000 

1,157,000 

52.000 

4.000 

27.000 

1.000 

34.000 
. 13,000 

9,000 

65.000 
. 186,000 

64.000 
. 1,400,000 

1.456.000 
120,000 
864,000 

25.000 

1.224.000 

468.000 

360.000 

2.145.000 

5.394.000 

2.016.000 
43,400,000 

. 1,855,000 

67,472,000 

S. 7,257,000 

162,227,000 


DoOors. 

L124,000 

2,430,000 


1.072.000 

3.076.000 

1.230.000 

23.870.000 

32. 423.000 

93.786.000 


CotuiUian of the barley crop in the United State, an the first of month, named, 1889-1910. 


June. Juiy. vSk 


Yev. 
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BARLEY — Continued . 


Average farm price of barley per bushel, on the first of each rmnth^ 190^-10. 


Month. 

United 

States. 

North 

Atlantic 

States. 

South 

Atlantic 

States. 

N. Cen. 
States East 
of Miss. R. 

N. Cen. 
States West 
of Miss. R. 

South 

Central 

States. 

Far West- 
ern States. 


1910. 

1909. 

1910. 

1909. 

1910. 

1909. 

1910. 

1909. 

1910. 

1909. 

1910. 

1909. 

1910. 

1909. 

Janoarr 

Cti, 

Cii. 

CU. 

CU. 

Ctf. 

Of. 

Cts. 

Cts. 

Cts. 

CU. 

CU. 

CU. 

CU. 

CU. 

67.6 

56.5 

71.7 

70.6 

70.0 

69.3 

59.4 

59.6 

49.6 

49.2 

69.2 

64.5 

70.7 

71.4 

February 

.*>9. a 

58.3 

73,3 

71.4 

67.0 

70,2 

63.8 

60,6 

51,9 

50.5 

75.0 

.W. 0 

69.7 

75.3 

March 

6U.‘i 

69.4 

73.7 

72.8 

69.0 

70.2 

63. L 

60.9 

62.7 

62.7 

66.4 

60.4 

71.7 

74.2 

April 

May 

69.7 

61.2 

77.8 

79.6 

69.0 

72.8 

63.1 

62.1 

61.3 

64.9 

63.0 

68.8 

72.6 

74.6 

66.5 

63.8 

77.1 

80.1 

72.0 

71.9 

60.2 

64.8 

47.9 

56.2 

6U.8 

84.9 

69.1 

80.7 

June 

65.7 

67.0 

8U.8 

86.1 

65.0 

76.0 

61.3 

70.3 

47.7 

59.8 

61.5 

64.1 

66.1 

81.5 

July 

63.0 

67.0 

74.8 

83.1 

69.0 

74.5 

60.4 

68.7 

48.8 

69.9 

60.6 

67.3 

58.6 

82.0 

August 

M.'i 

61.2 

77.2 

82.0 

69.0 

70.9 

62.2 

66.1 

51.1 

53.8 

49.0 

60.5 

56.8 

74.6 

Beptember 

67.2 

64.6 

73.7 

75.0 

70.0 

72.0 

62.6 

58.5 

54.2 

45.2 

54.9 

71.1 

58.7 

73.4 

O^ber 

66.1 

63.4 

71.7 

74.0 

68.0 

75.0 

61.5 

57.6 

54.0 

44.8 

58.6 

66.3 

55.9 

70.2 

November,... 

66.3 

63.3 

70.3 

72.0 

67.0 

71.0 

61.0 

.58,4 

,5.3,6 

45.0 

60.6 

71.1 

54,0 

68.6 

December 

57.8 

65.2 

69.8 

71.0 

65. 5 

68.6 

63.1 

66.4 

56.5 

45.7 

59.4 

69.0 

56.4 

71,1 


Average yield per acre of barley in the United Slates. 


lO-year averages. 


State, Territory, or Division. 

1866- 

1875. 

876- 

885. 

886-’ 

89S. 

896- 

905. 

1901. 

902. 

903. 

904. 

905. 

906. 

907. 

908. 1 

009. 

010. 


Bu. 

Bu. 

Bu. I 

Bu. 

Bu. 

Rtf.l 

Bu. 

.Su. 

R«, 

Bu. 

Bu. 

Rtt. 

Bu. 

Bu. 

HaItio 

19.8 

21.2 

24.2 

28.8 

27.6 

29.41 

29.9 

32.7 

29.0 

31.5 

?8 (1 

28.0 

28.5 

31.0 

New Hampshire 

24.8 

21.8 

23. 4 

227 

21.5 

21.2 

19.^ 

20.7 

20.8 

21.4 

24.0 

24.0 

?.S,0 

26.0 

Vermont 

24.8 

25.4 

26.0 

31.2 

29.6 

29.^ 

29.2 

33.1 

31.5 

32.8 

28,5 

33,(1 

30.0 

31.0 

New York 

22.0 

23.6 

21.0 

24.1 

14. i 

28.5 

26.6 

26.8 

25.7 

26.3 

25. U 

26.0 

24.8 

28.3 

Pennsylvania 

21.6 


19.6 

20. » 

17.2 

21.U 

21.3 

22.6 

26.0 

25.0 

23.6 

‘26.0 

21.8 

26.5 

North AUantic 

21.9 

23.0 

21.3 

24.8 

16.3 

28.1 

26.6 

27.4 

27.2 

27,2 

25.7 

27.0 

25.5 

28.7 

Maryland 

20.9 


22.6 

24.7 

18.0 

27.ol 

26.9 

21.8 

81.0 

31.0 

33.0 

30.0 

"Wo 

31.0 

Virginia 

16.3 

15.7 

18.4 

24.1 

24.9 

18.3 

24.4 

24.7 

28.0 

28.6 

29.0 

‘28.0 

28.5 

29.3 

South Atlantic 

17.0 

14.7 

19.4 

24.2 

22.5 

21.5 

25.0 

23.7 

29.1 

29.5 

30.3 

28.5 

29.5 

29.8 

Ohio 

22.8 

22.7 

24.7 

26.7 

24.9 

32.3 

23.3 

27.5 

26.2 

30.0 

2S.0 

27.5 

25.9 

28.5 

Indiana 

21.9 

22.7 

20 9 

24.6 

25.4 

28.0 

22.8 

29.2 

28.0 

29.4 

20.5 

23.0 

23.5 

27.0 

Ollnois 

23.1 

21.2 

22.2 

26.9 

24.5 

28.6 

28.2 

27.1 

30.0 

30.0 

28.0 

28.5 

28.0 

30.2 

Michigan 

22.1 

24.0 

21.5 

24.5 

22.8 

28.6 

26.2 

24.1 

27.0 

26.1 

‘22.0 

25.5 

‘24.7 

26.0 

Wisconsin 

26.4 

24.5 

25.2 

28.9 

2’/. 2 

33.8 

27.7 

30.0 

29.9 

30.7 

23.0 

30.0 

28.0 

25.9 

N. Central E. of Miss. R. 

23.6 

23.6 

24.4 

28.5 

26.7 

33.1 

27.2 

29.4 

29.6 

30.3 

23.1 

29.5 

27.7 

26.1 

Minnesota 

25.5 

25.9 

24.5 

26.4 

25.8 

28.6 

25.3 

28.4 

27.0 

28.0 

22.5 

25.0 

23.6 

21.0 

Iowa 

25.2 

22.6 

22. G 

25.6 

23. C 

26.3 

23.4 

27. i 

26. C 

28.3 

25.5 

27.0 

22.0 

29.5 

Missouri 

22.9 

19.7 

20.8 

19.8 

16.5 

25. C 

18.3 

20.3 

23. C 

24.2 

23. f 

23.0 

2S.C 

27.t 




22.6 

23.5 

28.2 

31.6 

21.6 

28.1 

28. C 

25.) 

18.3 

19.5 

21. C 

5.5 

South Dakota 



17.2 

25.0 

22.4 

29.2 

31.4 

28.0 

30.0 

29.0 

23.0 

26.5 

19.5 

18.2 

Nebraska 

2'/.k 

20.1 

19. V 

24.1 

16.( 

31. i 

26.6 

27.^ 

27.5 

28. ( 

20.) 

23.5 

22. ( 

18.5 

Eusas 

24.5 

19.2 

18.6 

19.6 

15.9 

16.0 

31.9 

21.6 

22.0 

23.5 

12.0 

16.0 

18.0 

18.0 

N.CentraIW.ofMls3.R. 

25.3 

22.6 

22,4 

25.2 

24.1 

28.2 

25.3 

27. S 

27.2 

27.4 

21.1 

23.7 

21.4 

17.5 

Kentucky 

19.6 

22.3 

24.0 

21.2 

19.4 

25.9 

21.4 

20.6 

24.0 

26.0 

25.0 

25.0 

24.0 

24.0 

Tennessee 

19.5 

14.1 

15.) 

17.3 

16.) 

ia( 

20. ( 

‘22.1 

‘21.1 

23. ( 

20. ( 

25. ( 

24. ( 

23.0 

Texas 

25.1 

20.1 

15.4 

21.4 

13.5 

21.; 

24.- 

31.( 

24. ( 

24.5 

17.( 

24. ( 

19.1 

30.0 

Oklahoma 




2S.2 

22.0 

aao 

26.9 

3U.1 

26.0 

29.8 

18.7 

23.0 

23.0 

30.0 

South Central 

20.0 

20.8 

19.5 

25.8 

19.6 

31.4 

25. ■ 

29.5 

25.2 

28.3 

18.7 

23.2 

22.7 

29.7 

Montana 


29.9 

27.3 

35.2 

39.0 

37. C 

40.2 

29.9 


33.0 

38.0 

35.0 

38.0 

28.0 




26.9 

29.5 


1^ 

IkSE 

37 1 


41.0 

40.0 

33.0 

36.0 

32.0 



■TV 

22.1 

26.2 




23.1 

21.( 

27.) 


42.( 

40.1 

25.0 



■fV 

22.2 

32.9 




83. r 

44.1 

42.2 

35.5 

38. < 

\Wm 

36.0 

Utah 


22.: 

26.S 

EX 

35.C 

32. 

87.1 

38.: 

37.) 

44.) 

39.) 

45.) 

40.) 

36.0 


27.6 

22. i 



33.< 

34. 

34.' 

35.' 

34.1 

36.1 

40.) 

30.) 

1 38.) 

40.0 



28.: 

2A£ 

1 35.1 

^.S 

46. 

34. 

37. 

40.1 



wnl 


33.0 

Washington 


ao.4 

\m 

37.9 

43.5 

43. 

37.1 

34. 

40.( 

36. 

40.. 

K|<|l 

Kvn 

29.0 


29.: 

27.1 

iti 


30.1 

EIS 

33. ‘ 

28. 

31.' 

85. 



KTI 

31.5 

cSSom^ 

23.4 

20. { 

21. S 


26.C 

2a 

) 25. 

22. 

21. 

27. 

28. 

lUi 

ll^ 

J11.0 

ParWeBtem 

23.1 

21.:: 

22. 

24.8 

2S-( 

28. 

r 28. 

) 25. 

25. 

1 29. 

31. 

1 26. 

29. 

S 31.0 

United SUt«9 


22.4 

2ii 

l|” 

IS.' 

29. 

m 

ll27. 

ij 26. 

S| 28. 

1 23. 

b|25. 

l| 24. 

3122.4 
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BARLEY— Continued. 

Awrage farm vahu per acre of barley in tbe United States December 1 . 



10 -year averages. 



1 







1910. 

tory. or Divi- 
sioa. 

1866- 

1875. 

1876- 

1885. 

1886- 

1895. 

1896- 

1905. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

1907. 

1908. 

1909. 


DoUa. 

DdiUa 

mia 

DolU. 

DoUs. 

DoU$. 

Doilt. 

DoUt. 

DolU. 

DolU. 

DolU. 

DoZb. 

DolU. 

DolU, 


16.2^ 

16.1- 

16. 21 

17.86 

18.42 

19.91 

21.23 

23.2! 

19.72 

20.48 

21. 8S 

22.62 

22.00 

23.60 

N.Hampslilre 

22.31 

16. 7J 

16. IS 

15.66 

17. a 

15. 9( 

26.63 

15.53 

15. IS 

13. 7C 

19.00 

19.00 

20.00 

20.00 


23.06 

19.8: 

16. 3i 

16.85 

19.5^ 

18. U 

17.5li 

'21. Hi 

21. It 

20.34 

21.36 

23.07 

23.07 

21.07 


19.51 

17.25 

14.01 

12.29 

7 W 

15 « 

14.63 

15.2(j 

13. 8i 

14. 47 

20.00 

18. 19 

17. 12 

19.81 

Pennsylvania 

19. 14 

17.62 

11.37 

10.40 

10.15 

11.34 

U.93 

12.6^ 

13.75 

13.75 

17.89 

16.33 

14.56 

16.67 

N. Atlantic. 

19.43 

17.34 

14. 14 

12.97 

9.66 

15.88 

15.15 

16-27 

15.04 

15.44 

20.15 

19.01 

18. 12 

19.99 

Maryland 

Vir^ia 

16.72 

20.90 

11.75 

13.09 

9.36 

13.23 

12.ftS 

13.95 

14.88 

14.57 

20.00 

20.00 

20.00 

19.00 

11.74 

12.72 

11.04 

13.26 

11.70 

9.86 

13.91 

15.07 

15.40 

16.02 

18.00 

19.83 

20.33 

19.67 

S. Atlantic. 

15.38 

13. 3fi 

11.31 

13. 12 

10.87 

11.12 

13.56 

14.66 

15.21 

15.47 

18.57 

19.49 

.20.25 

19.60 


19. 15 

16.57 

13.83 

12.28 

12.70 

15.83 

H.GS 

14.30 

11.79 

13.80 

19. 61 

17.60 

15. 81 

17.10 

Tniliftnft 

18. 4( 

16. 8( 

11. 2( 

11.07 

12.95 

12.81 

11. 4( 

14.02 

12. 6( 

15.28 

13. 7h 

15.U(J 

14.89 

16.11 

Dlinois 

16.11 

13. li 

11.32 

11. S7 

12. 9( 

12.5} 

12.41 

ll.OS 

12. 6( 

12 6C 

16. OS 

18.63 

14.65 

16-90 

llichiKan 

18. n 

Id. 5( 

12.0; 

11.76 

12.31 

14.87 13. 1( 

13.25 

12. « 

12. 7« 

14. 74 

15.81 

16.07 

16.07 

Wisconsin.... 

19.80 

14. 21 

12.35 

11.85 

13.87 

15.55 

13.30 

12. m 

12.26 

13.82 

17.25 

17.40 

16.68 

16.56 

N. C. E. 
of Miss. 














16.49 

River 

18.20 

14.92 

12.30 

11.88. 

13.66 

15.36 

13. 13 

12.96 

12.28 

13. 71 

17.09 

17.32 

15.60 

Minnesota 

1.5,. 56 

"uli 

10.29 

8. 71 

11.61 

10.58 

9.36 

9.09 

8.64 

9 80 

15.08 

12.25 

11.0^ 

12.60 


14.81 

10.11 

9.21 

8.45 

11. Oi 

9.41 

8.43 

10.01 

7.8( 

9.0( 

15. 3( 

13.71 

10. 12 

16. 52 

Missouri 

19. 4t 

13. 0( 

10. h 

9.11 

90J 

13.75 

9.8} 

12. 5J 

10. 12 

11.62 

13. OC 

14. 5C 


16.00 

N. Dakota.... 



7.91 

7.52 

ll.ift 

11.31 

7. 7} 

7.W 

8.4( 

8.51 

10.61 

8.91 

9.03 

3.02 

8. Dakota 

17.24 

7,44 

6.19 

7.49 

7.50 

7.23 

9.41 
6. .56 

11.10 

10.26 

10.36 

8,78 

8.96 

8.49 

8.70 

8.52 

9.28 

8,68 

14.03 

10.40 

12.45 

10.81 

8.78 

6.46 

10.37 

8.33 

ETaasas 

15.92 

8.45 

7.81 

6.27 

7.15 

6.08 

10.85 

7.99 

7.04 

7.76 

6.48 

8.64 

9.54 

X 10 

N. C. W. 
of Miss. 














9.85 

River 

15.66 

10. U> 

9. 12 

8. 16 

10.6^ 

10.31 

9.04 

8.89 

8.36 

9.24 

12.98 

11.45 

9.80 


1A03 

16 50 

]7.i^ 

11.02 

13,77 

14 50 

1.3 4» 

13.39 

10.56 

14.30 

19.00 

18.0C4 

1X00 

1X00 

Tennessee.... 

16. .V 

IMfl 

Q.U 

10.38, 

11.76 

9.7< 

13.35 

14. OS 

12.81 

13. HI 

14. OC 

18.01 

19. UC 

1X00 


24.60 

14.82 

9. 7U 

13.9l! 

11 

15 34 

17 08 

22.63 

15.84 

14 95 

12. 5t 

18. 75 

19. 5C 

27.00 

Oklahoma 




12. 13: 

10.78 

15.12 

11.84 

12.04 

10.40 

9.63 

9.34 

13.33 

14.93 

16.19 

S. Central... 

1&38 

15. 43 

10.82 

12.3l| 

11.23 

14.80 

13. 15 

14.58 

11.72 

11.23 

9.99 

14. 16 

15.64 

17.68 

Montana 


23.32 

15.83 

19.01[ 

22.23 

18.87 

23.32 

18.54 

18.48 

18.48 

23.53 

21.56 

23.94 

17.37 

Wyoming 


18.53 

i64i 

18. 48. 
15.93 

21.12 

18.08 

|{=|^ 

15.34 

23.36 

17.16 

21.15 

18. 7t 
17. 49 

20.10 

22.14 

21.75 

24.00 

18.00 

22.75 

21.40 


20. W 
19.19 




14.14 

17.29i 

KiKiir 


14.78 

21.24 

14. 4S 

17.01 

33. OC 


20.00 

Arizona 


14.59 

14.43 

26.65 

Mtl^i 


23.62 

31 25 

3.5 64 

32 07 

27. C9 

3.131 

35. H 

82.41 

Utah 







22.13 

21.83 

19. Cl 

23.76 

22.64 

24.33 

26.3} 

21.62 


35.48 

20.25 

17. 15 

25.80 

23. K 

27.44 

29.41 

25.85 

23. 8C 

25.39 

33.14 

23. U 

2X5( 

2X00 

Idaho 

21.15 

14.04 

16.85 

16.68. 

21.31 

24.54 

17. 8S 


19. 2( 

20. 5C 

25.82 

21.73 

23.61 

1X49 




15. 15 

17.83 

20. 1C 

18.95 

tff)^ 

18. 8( 

17.81 

23. 4{ 

17. ec 

25.2} 

1X53 


18.62 

16.47 

12.34 

RU 

14.99 

16. 5S 

19. 5S 

1&93 

16.12 


23.98 

17.11 

20. 7{ 

19.53 

Ca^omia 

20. S3 

14.01 

11.24 

11.88 

miiji 

16. 3f 

15. C8 

1X62 

12.68 

14.69 

22.54 

17.39 

19.61 

17.06 

Far Weatem 

21.26 

14.46 

11.74 

.3.17 


17.11 

lAtl 

14.83 

14. 14 

15. 61 

22.97 

1X14 

21.07 

17.48 

UnitedStates. 

18.09 

13.84 


.0.3.; 

11.57 

13.28 

12.05 

m 

10.80 

11. 74 

15.86 

13.91 

1X40 

12.93 
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BARLEY — Continued; 

Wholesali prius of barley per buihel, 1897-1910. 
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RYE. 

Rye area of countries named, 190^1910. 


■T — 

Country. 

1906. 

1907. 

1908. 

1909. 

1910. 

NOETH AlCEBICA.. 

Aera. 

2,001,900 

Aerei. 

A era. 

A era. 

Aera. 

2,028,000 

Canada; 

Ontario 



a., lAAJf \AAJ 

79,900 

67,200 

6,000 

{«) 



52,600 

3,800 

27,800 



^4^700 


(«) 

30,'^ 



Total Canada 





84,100 







(‘>) 

(») 

(») 

(«) 

(«) 

ETTROPE. 






Auatria>Hubgary; 




5.134.700 

2.485.700 
172,100 

28,200 

5,092,700 

2,624,400 

164,000 

30,900 


2,624,800 

175,700 

41,900 



Croatia-Slavonia 

’m[50o 

37,700 

175,100 

Boania-Heitecovina 


31,100 


7,835,200 

7,250,400 

7,920,300 

7,820,700 

7,912,000 



624,600 




' 


450^800 

682,000 


{'*) 

1^6,000 

679,500 

{») 

8,061,200 

15,287,500 

300.800 

545.800 
37,200 

429,600 


680;700 

(«) 

3,095,100 

15,077,200 

(«) 

539,200 

^,soo 


677,100 

(») 

3,031,600 

16,149,300 

300,700 

553,400 

37,200 

337,600 

Finland 





I4i^i',^ 

(®) 

544,600 


.(?.) ... 






363*400 


Buaaia: 

Russia proper 

66,638,400 

5,180,600 

735,000 

65,681,900 

5,238,000 

683,200 

63,006,500 

5,130,100 

553,300 

63,800,500 
5,204,400 
585, .500 


Poland:..:. 


Northern Caucasia 





72,554,000 

71,603, 100 


69,590,400 

68,817,000 




120,200 

2,190,700 

1,015,300 

75,300 

109,800 

2,228,100 

1,005,900 

70,100 

117,800 

2,246,800 

113 700 



2,058! 600 
998,300 

102, 900 
2,029,700 
963,700 
(«) 






03,000 

asiA. 

Russia: 

35,000 

2,395,300 

1,200 

65,200 

2,609,100 

1,200 

54,200 

2,265,400 

1,100 

189,600 

2,201,600 

1,600 


Siberia 







2,431,500 

2,675,500 

2,320,700 

2,392,700 

2,232,400 


ATTSTRALaSlA. 

Australia: 


100 

6,700 

1,600 

600 

700 

1,300 

100 

5,300 

1,400 




4.400 

2,000 

. 1!^ 

5,^ 

(<*) 

1,100 


?'offl) 


700 



700 


1,400 




3,500 


Total Australasia 

8,900 

11,000 

11,100 

11,600 





a No oflicial statistics Qf ana; «stuuatea ol protluctioa oa p. 542. 
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RYE— Continued . 

Ryt crop o/eouniria named, 1906-1910. 


1906. 1907. 


NOBTH AUEBICA. 


jtttAhfiA Butlult, Bujimw. 

33,375,000 31,566.000 31,351,000 32,239,000 


Canada: 

Ontario... 
ManUoM.. 
Other 


Btuheli. 

33,039,000 


35,373.000 1 33,130,000 33.632,000 1 34,024,000 


Austria-Hungary; 

Austria 

Hungary proper 

Croatla-Slavonia — 
Boar^-Hertegovina. . 


Total Austria-Hungary. . . 


Belgium 

’ Bulgaria 

Denmark 

Finland 

France 

Oermany 

Italy 

Netnerlands. 

Norway 

Roumania... 


99.246.000 

51.962.000 

1,918,000 

388.000 


20.569.000 
7,538,600 

18.828.000 

11.927.000 

50.429.000 

378.948.000 

5,000.000 

13.938.000 

963.000 

8.900.000 


86.452.000 I 

38.445.000 I 

2.136.000 

271,000 


23.484.000 

3,863.000 

15.893.000 

11.032.000 

55.896.000 ! 

384,150,000 

5.000.000 

14.483.000 


113,309,000 

45. 185,000 

2, 620, 000 

298,000 


22.199.000 

5.604.000 

19.170.000 

12,000,000 

51.703.000 

422,692,000 

5.000,000 

15.866.000 

869.000 

2.640.000 


114,433,000 

44,858,000 

2,393,000 

368,000 


22 . 000,000 

6.906.000 

18.922.000 

11,000,000 

54.934.000 

448,767.000 

5.032.000 

17.652.000 

1 . 011.000 

3,090.000 


Russia: 

Russia proper 

Poland 

Northern Caucasia. . 


Total Russia (European). 



Spain 

Sweden 

United Kingdom 


74i 100,000 74,127,000 

8.877.000 6,807,000 

638,675,000 774, 191,000 

1.560.000 911.000 

30.918.000 27,027,000 

25.915.000 22,001.000 


.1,369,695,000 jl, 471,527,000 |l.5^952.DOO 1,690,138.000 


673.730.000 783,055,000 

77,954,000 86,775,000 

6.908.000 7.335,000 

758.683.000 877,16 5,000 

974 "^ 1,024.000 

26.412.000 34.901,000 

26.052.000 25.728.000 


108,939,000 

54,721.000 

2,318,000 

394,000 


21,000,000 

11.724.000 

19.740.000 

8.982.000 

48.212.000 

413,802,000 

5.439.000 

14.817.000 

896,000 

7,885,000 


768,000 

27.596.000 

24. 154.000 

2,000,000 


ASU. 

Rusla: 

Central Asia — 

Siberia 

Transcaucasia.. 


W4,0W 993,000 

27,752,000 32,931,000 


Total Russia (Asiatic) \ 28,199,000 33,^.000 


564.000 1,498,000 

1.775.000 18,152,000 

9,000 18-000 

1.348.000 19.668,000 23-927,000 


Queensland. 

New South Wales. - 

Victoria 

Western AustraUa.. 
Tasmania 


Total Australia.. 
New Zealand 


Total Australasia _ 

Grand total 


.433,395,000 1,538,778,000 |l,i 


172,000 201,000 • 232,000 

), 104,000^ 1,744,031,000 1,676,898,000 
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RYE— Continued. 

Acreage, production, value, pricea, and exporla of rye in (he United States, 1849-1910, 


Year. 

Acreage. 

Aver- 

s«e 

yield 

per 

acre. 

ProducticKi. 

Aver- 

age 

farm 

price 

per 

bushel 

Dec.l. 

Farm value 
Dec. 1. 

Chicago cash price per 
bushel, No. 2. 

Domestic 

December. 

May of 
following 
year. 

eluding 
rye flour, 
fiscal year 
beginning 
July 1. 

Low. 

High, 

Low. 

High. 


Acres. 

Bush. 

Bushels. 

Cents. 

BoUars. 

Cts. 

CYs. 

CU. 

Cts. 

Bushels. 

18«« 











1859 ...... 











1866 

1,548,000 









234,971 

1867 

1,689; 000 

13.7 

23,184,000 

100.4 

23,281,000 

132 

157 

173 

185 

564 901 

1868 

1,661,000 

13.6 

22,505,000 

94.9 

21,349,000 

1064 

118 

100 

1154 

92,869 

1869 

1, 658,000 

13.8 

22,528,000 

77.0 

17,342,000 

66 

774 

78 

834 

199, 450 

1870 

1,176,000 

13.2 

15,474,000 

73.2 

11,327,000 

67 

74 

81 

91 

87,174 

1871 

1,070,000 

14.4 

15,366,000 

71.1 

10,928,000 

62 

63} 

75 

93 

832,689 

1872 

1,049,000 

14.2 

14,889,000 

07.0 

10,071,000 

574 

70 

684 

70 

611,749 

1873 

1,150,000 

13.2 

15,142,000 

70.3 

10,638,000 

VO 

81 

91 

102 

1,923.404 

1874 

1,117,000 

13.4 

14,991,000 

77.4 

11,610,000 

93 

994 

103 

1074 

267,058 

1875 

1,360,000 

13.0 

17,722,000 

67.1 

11,894,000 

67 

68} 

6H 

704 

589,159 

1876 

1,468,000 

13.9 

20,375,000 

61.4 

12,505,000 

654 

73 

70 

924 

2,234,856 

1877 

1,413,000 

15.0 

21,170,000 

57.6 

12,202,000 

554 

564 

54 

60 

4, 249, 684 

1878 

1,623,000 

15.9 

26.-843,000 

52.5 

13,566,000 

44 

«4 

47 

52 

4,877,821 

1879 

1,625,000 

14.5 

23,039,000 

65.0 

15,507,000 

734 

81 

734 

85 

2,943,894 

1880 

1,768,000 

13.9 

24,541,000 

75.6 

18,565,000 

82 

9H 

115 

118 

1,955,155 

1881 

1,789,000 

11.6 

20,705,000 

93.3 

19,327,000 

964 

98 

77 

83 

1,003,609 

1882 

2,228,000 

13.4 

29,960,000 

61.5 

18,439,000 

.57 

584 

62 

67 

2,206,212 

1883 

2,315,000 

12.1 

28,059,000 

58.1 

16,301,000 

564 

60 

604 

624 

6,247,690 

1884 

2,344,000 

12.2 

28,640,000 

51.9 

14,857,000 

51 

52 

68 

73 

2,974,390 

1885 

2.129,000 

10.2 

21,756,000 

57.9 

12,595,000 

684 

Cl 

58 

61 

216,699 

1886 

2,130,000 

11.5 

24,489,000 

63.8 

13,181,000 

53 

544 

544 

564 

377,302 

1887 

2,053,000 

10.1 

20,693,000 

54.5 

11,283,000 

554 

C14 

63 

68 

94,827 

1888 

2,365,000 

12.0 

28,415,000 

58.8 

16,722,000 

50 

52 

39 

414 

309,266 

1889 

2,171,000 

13.1 

28,420,000 

42.3 

12,010,000 

44 

454 

494 

54 

2,280,975 

1890 

2,142,000 

12.0 

25,807,000 

62.9 

16,230,000 

644 

684 

83 

92 

356.263 

1891 

2,176,000 

14.6 

31,752,000 

77.4 

24,589,000 

86 

92 

71)4 

79 

12,068.628 

1892 

2,164,000 

12.9 

27,979,000 

5i2 

15,160,000 

46 

51 

504 

62 

1,493,924 

1893 

2,058,000 

13.0 

26. 555,000 

51.3 

13,612,000 

45 

4V4 

444 

48 

249, 152 

1894 

1,945,000 

13.7 

26,728,000 

50.1 

13,395,000 

474 

49 

624 

67 

32,045 

1895 

1,890,000 

14 4 

27, 210,000 

440 

11,965,000 

32 

351 

33 

36} 

1,011,128 

1896 

1,831,000 

13.3 

24,369,000 

40.9 

9,961,0(M) 

37 

424 

32} 

354 

8,675,663 

1897 

1,704,000 

16.1 

27,363,000 

44.7 

12,240,000 

45} 

47 

48 

75 

15,562,035 

1898 

1,643,000 

15.6 

25,658,000 

46.3 

11,875,000 

524 

5^ 

564 

62 

10, 169,822 

1899 

1,659,000 

14.4 

23,962,000 

51.0 

12,214,000 

49 

52 

53 

56} 

2,382,012 

1900 

1,591,000 

15.1 

23,996.000 

51.2 

12,295,000 

4.51 

49t 

514 

54 

2,345,512 

1901 

1,988,000 

16.3 

30,345,000 

55.7 

16,910,000 

M 

65} 

M4 

58 

2,712,077 

1902 

1,979,000 

17.0 

33,631,000 

50.8 

17,081,000 

48 

49} 

48 

504 

5,445,273 

1903 

1,907,000 

15.4 

29, 363,000 

54 5 

15,994,000 

504 

624 

69} 

78 

784,063 

1904 

1,793,000 

15.2 

27, 242,000 

68.8 

18,748,000 

73 

75 

70 

84 

29,749 

1905 

1,730,000 

16.5 

28,486,000 

61.1 

17,414,000 

64 

68 

53 

62 

1,387,826 

1906 

2,002,000 

16.7 

33, 375,000 

58.9 

19,671,000 

bl 

65 

69 

874 

769,717 

1907 

1,926,000 

16.4 

31,566,000 

73.1 

23,068.000 

V5 

82 

79 

86 

2,444,588 

1908 

1,948,000 

16.4 

31,851,000 

73.6 

23,455,000 

75 

77} 

sa 

90 

1,295,701 

1909 

2,006,000 

16.1 

32,239,000 

73.9 

23,809,000 

72 

80 

74 

80 

242,262 

1910 

2,028,000 

16.3 

33,039,000 

72.2 

23,840,000 

SO 

814 





a Census figures. 
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BYE — Continued. 


Acrtagt, frGdaJi:ixani and value 0 / rye in the Vnited States in 1910. 
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RYE — Continued. 

Average yield pa aae of rye in the United Statei. 



1—70797°— YBK 1910 35 









546 YEABBOOE OF THE EEPABTMEHT OF AGBICULIUBE. 


RYE — Continued. 


Average farm valiLe per acre of rye in the United States December 1. 
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RYE — Continued . 


Average farm -price of rye per bmhel in the United States. 
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BYE— Contmued. 


WhohasaU priaa of rye per hutkel, 1897-1910. 


Date. 

Philadelphia. 


Chicago. 

Duluth. 

Ban Francisco 
(perloolbfi.). 

Low. 

High. 

No. 2. 

Nfe2. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

IrfW. 

High. 


Ontle. 

Centi. 

Cnie. 

CaiU. 

Centt. 

OenU. 








33 

52 


































in 

604 





1901 

58 

71| 

45 

73 


464 

6^ 

10.75 

00.874 

1902 

54 

71 

61 

71) 

48 

674 

46 

64 

.774 

1.16 

1903 

56 

68) 

54 

63 

48 

60 

48 

554 

1.10 








81 


Ml 

1.26 

1.474 

1905 

63 

90) 

56 

87 


84 

564 

mm 

140 

1.76 


55i 



m 




Bfl 








mum 



1«7. 











January 

75 

77 

68 

71 

60 

63 

67 

60 

1.42) 

1.474 

February 

75 

80 

69 

73 

64 

70 

60 

60 

1.35 

1.4^ 

March 

75 


71 

74 

64 

70 

60 

604 

1.35 

1. 45 

April 

77 

82 

73 

75 

67 

72 

60 

64 

1.40 

1.50 


79 

89 

73 

84 

60 

871 

64 

78 

1.40 

1.50 

June 

93 

98 

81 

88 

84 

88! 

80 


1.40 

1.60 


93 

98 

80 

88 

S3 

88 

74 

80 

1.45 

1.50 

August 

75 

86 

79 

88 

68 

86 

66 

74 

1. 424 

1.50 

September 

90 

95 

84 

91 

85 

914 

75 

85 

1.40 

1.474 


80 

mvm 

81 

93 

72 

90 

76 

86 

1.374 

1.45 

November 

85 

95 

79 

84 


80 

67 

• 78 

1.40 

1.45 

December 

85 

95 

78 

84 

Hil 

82 

70 

76 

1.40 

1.524 

Year 

75 

m 

68 

93 

B1 

m 


86 

1.3S 

1.624 

1908. 



M 

■1 

M 






January 

93 

95 

■9 



87 


78 

1.45 

1.524 

February 

93 

95 

85 


80 

86 


78 

1.474 

1.524 


94 

95 

85 

89 

74 

86 

69 

80 

1.474 

1.524 

April 

94 

95 

82 

84 

74 

81 

ee 

74 

1.43) 

1.50 

May 

92 

94 

83 

86 

79 

86 

71 

76 

1. 43] 

1.50 

June 

90 

92 

84 

. 86 

72 

80 

66 

76 

1.45 

1.524 

July 

90 

92 

78 

86 

72 

■13 

60 

T3 

1.45 

1.50 

August 

80 

85 

78 

81 

75 

78] 

714 

75 

1.35 

1.46 

September 

80 

85 

78 

HTn 

754 

77 

71 

74 

1.40 

1.45 

October 

81 

86 

78 

82 

74 

764 

684 

74 

1.40 

1..7J 

November 

82 

86 

78 


73 

76 

67 

71 

1.45 

1.50 

Decern ba 

82 

86 

78 

eo 

75 

77J 

67 

72 

1.424 

1.50 

Year 

80 

95 

78 

89 

72 

87 

60 

80 

1.85 

1.524 

1909. 








■A 



January 

90 

95. 

78 

82 

74 

774 

67 

mm 

•1.65 

1.70 

February 

90 

95 


82 

754 

7^ 

67 

B3 

L66 

1.86 

March 

88 

95 

81 

84 

79 

81 

71 

■9 

L75 

1.85 






80 


72 

83 









90 


88 








81 


72 

88 














Au^t 

75 

82 

B1 

85 

67 

m 

62 

72 

1.70 

1.80 

September 

82 

86 

70 

774 

70 

74 

62 

67 


1.85 



86 

75 

78 

71 

75 

64 

71 



November 

85 

86 

76 

80 

73 

77 

67 

71 

2.00 

2.05 


80 

87 

77 

81 

72 

i^Mm 

68 

74 














Year 

76 

m 

m 

92 

87 

91 

■a 

88 

1.65 

2.05 

1910. 







■M 




January 

90 

92 

79 

87 

79 

S2 

BiO 

7» 

Nominal. 

Febnul^ 

90 

92 

84 

86 

80 

82 


784 


2.00 

March 

87 

89 

S3 

864 

78 

80 

72 

78 

1.974 

2.00 

Awil 

85 

87 

82 

86 

774 

804 

70 

75 

1.86 

1.95 

ii»j 

83 

86 

81 

84 

74 

80 

68 

73 

1.70 

1.85 

June 

83 

86 

80 

83 

74 

77 

67 

70 

1.66 

1.7B 


76 

77 

78 

83 

74 

SO 

m 

70 

1.56 

1.70 


77 

78 

73 

80 

72 

78 

67 

76 

1.60 

1.70 

Septembv 

78 

» 

73 

77 

ra 


m 

70 

LOO 

L70 


80 

81 

75 

81 

m 

771 

68 

74 

1.60 

1.05 

Novonber 

81) 

K1 

80 

85 

n 



76 

1.60 

L66 

December. 

81 

m 

83 

87 

80 

8lJ 

714 

76 

L60 

1.00 

Year 

78 

92 

73 

a 

72 

SJ 

67 

784 

L60 

2.00 


































STATISTICS OF BYE. 


549 


RYE— Contin aed . 


Average farm price of rye per huihely on the first of eath mouthy 1909-1910. 


Uonth. 

United 

States. 

North 

Atlantic 

States. 

South 

Atlantic 

States. 

N. Cen. 
8t^^ East 
of Miss. R. 

N.Cen. 

States West 
of Miss. R. 

South 

Central 

States. 

Far West- 
ern States. 


1910. 

1909. 

1910. 

1909. 

1910. 

1909. 

1910. 

1909. 

1910. 

1909. 

1910. 

1909. 

1910. 

1909. 


CU. 

ft#. 

ft#. 

ft#. 

ft#. 

ft#. 

ft#. 

«#. 

ft#. 

ft#. 

ft#. 

ft#. 

ft#. 

ft#. 

Januarv 

74.8 

73.4 

79..') 

79.2 

92.1 

92.5 

72.6 

70.8 

64.8 

63.2 

95.4 

88.3 

91.5 

86.4 

Febniary 

76.1 

73 8 

81.1 

79 8 

92.8 

92.3 

73.6 

70,6 

66.0 

63.8 

99.2 

88.0 

91.9 

93.5 

Mareh 

.76. 5 

75.0 

82.6 

79.5 

93.8 

95.7 

74.0 

72.7 

67.2 

66.1 

91.8 

89.2 

85.3 

89.1 

Aoril 

May 

76.6 

77,3 

83:5 

82.5 

95.9 

95 4 

73.6 

74.3 

66.0 

68.5 

04.8 

92.6 

88.9 

92.9 

74.9 

78.8 

82.0 

83.1 

92.2 

98.3 

71.6 

76.2 

65.5 

VI. i 

94.0 

94.0 

83.1 

91.4 

June 

74.8 

81.2 

81.5 

85.8 

91.8 

95.8 

71.4 

78.8 

64.1 

74.1 

87.4 

91.9 

87.9 

91.0 

July 

74.6 

81.7 

81.5 

88.0 

91.4 

98.5 

71.9 

78.9 

64.5 

72.3 

68.8 

92.6 

82.5 

92.0 

August 

74. 4 

78..') 

8a2 

86.5 

89.5 

95.2 

71.9 

75.5 

64.9 

67. V 

92.6 

89.1 

85.7 

85.8 

September.... 

74.1 

72.4 

80.1 

80.4 

91.8 

94.5 

70.7 

68.1 

66.3 

61.9 

91.8 

92.9 

82.2 

86.0 

October 

V2.8 

77 8 

78.5 

81.0 

91.9 

96.7 

69.5 

68.7 

64.8 

61.9 

92.2 

97.6 

82.9 

81.0 

November 

71.6 

73.6 

75.7 

80.1 

93.4 

95.9 

69.5 

70.7 

63.2 

62.4 

91.2 

98.2 

81.9 

84.7 

December 

72.2 

73.0 

74.2 

80.3 

92.8 

97.0 

69.7 

7a 0 

64.1 

02.4 

91.1 

98.0 

84.8 

95.9 


Average yield of rye in countries named, bushels per acre, 1890-1909. 


Year. . j 

United 

States. 

Russia, 
Euro- 
pean, a 

Ger- 

1 many-o 

Austria.^ 

Hungary 

proper.* 

France-^ 

Ireland.^ 

Average (1890-1899) 

13.9 

10.4 

i 20.9 

1C.1 


17.6 

26.2 


1900. 
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BUCKWHEAT — Continued. 


Acreage, production, and value of buckwheat in the United States in 1910. 


State, Territory, 
or Division, 

Acreage 
sown 
and har- 
vested. 

Produc- 

tion. 

Fann 

value 

Decem- 

ber!. 

State, Territory, 
or Division. 

Acreage. 

Produc- 

tion. 

Farm 

value 

Decem- 

ber!. 

Mftinp 

New Hampshire. . 

Vermont 

blassachusetts ' 

Connecticut 

Acres. 

23.000 
2,000 

8.000 
3,000 
3,000 

313.000 
13,000 

290.000 

748.000 
62,000 

192.000 
66,000 
58,000 

7. 199.000 

280.000 

5.655.000 

Dotlars. 

509.000 

38.000 

134.000 

56.000 

48.000 

4.679.000 

193.000 

3.506.000 

Mlcldgaa 

Wisconsin 

N. C. E. of 1 
Miss. H . . ; 

Minnesota I 

Iowa 1 

Missouri 1 

Nebraska 

Acres. 

55.000 

14.000 

Sushelt. 

842.000 

196.000 

Dollars. 

522.000 

147.000 

92,000 

1,458,000 

992,000 




New Jersey 

Pennsylvania 

N. Atlantic. 

4.000 1 

6.000 
2,000 1 
1,000 
1,000 ; 

64.000 
119,000 

33.000 

1 20.000 

15.000 

46.000 

99.000 

29.000 

18.000 
14,000 

655,000 

14,260.000 

9.163,000 

2,000 

9.000 
21,000 
25,000 

5.000 

41.000 1 
166,000 1 

378.000 

575.000 

96.000 

27.000 
110,000 

291.000 

443.000 

76.000 

N.C.W.ofi 
■Miss. R.. 

Tennessee 

Maryland 

Virginia 

16,000 

251,000 

206,000 

North Carolina 

8. Atlantic.. 

Ohio 

Indiana 

Illinois 

1,000 

15,000 

13,000 

(12,000 

1,255,000 

947,000 

8. Central. . 

United 
States. . . . 

1;000 

15,000 

13,000 

14,000 

5.000 

4.000 

252,000 

88,000 

80,000 

189,000 

62,000 

72,000 

826,000 

17,239,000 

11,321,000 


Condition of the buckwheat crop in ike United States on first of months named, 189Chl910. 


Year. 

Alls. 

Sept. 

When 

har- 

vested. 

Year. 

Aag. 

Sept. 

When 

har- 

vested. 

Year. 

Aug. 

Sept. 

When 

har- 

vested. 

1890 

P.ct. 

90.1 

P.cf. 

90.5 

P. ct. 
90.7 

1897.... 

p.a. 

94.9 

P.ct. 

95.1 

P. d. 
90.8 

1904.... 

P. Ct. 
92.8 

P. a. 
91.5 

P.ct. 

88.7 

1891 

97.3 

96.6 

92.7 

1898.... 

87.2 

88.8 

76.2 

1905.... 

92.6 

91.8 

91.6 

1892 

92.9 

■SUM 

85.6 

1899.... 

93.2 

75.2 

70.2 

1906.... 

93.2 

91.2 

84.9 

1893 

- 88.8 

77.5 

73.5 

ILuH 

87.9 

80.5 

72.8 

1907.... 

91.9 

77.4 

80.1 

1894 

82.3 

69.2 

72.0 

1901.... 

91.1 

90.9 

90.5 

1908.... 

89.4 

87.8 

81.6 

1895 

85.2 

87.5 

84.8 

1902.... 

91.4 

86.4 

80.5 

1909.... 

86. 4 

81.1 

79.6 

1896 

96.0 

93.2 

86.0 

1903.... 

93.9 

91.0 

83.0 

1910.... 

87.9 

82.3 

81.7 


Average farm price of buckwheat per bushel on ike first of each month, 1909-1910. 


Month. 

United 

States. 

North 

Atlantic 

States. 

South 

Atlantic 

States. 

N. Cen. 
States East 
of Miss. R. 

N.Cen. 
States West 
of Miss. R. 

South 

Central 

States. 

Far West- 
ern States. 

1910. 

1909. 

1910. 

1909. 


1909. 

1910. 

1909. 

1910. 

1909. 

1910. 

1909. 

1910. 

1909. 


Cte. 

Cte. 

Cte. 

Cte. 

Cts. 

Cte. 

m 

Cte. 

Cte. 

Cte. 

Cte. 

Cte. 

Cte. 

Cts. 

January 

70.0 

V4.3 

68.7 

73.7 

81.2 

77.5 



80.5 

l.h.li 

88.0 

65.0 



February 

72.0 

V4.2 

71.1 

73.8 

79.6 

76 6 

73.9 

iSI 

78.5 

Ti.O 

8S.0 




March 

70.6 

75.5 

69.5 

74.8 

80.5 

77.7 

72.7 

78.5 

79.5 

80.9 





April 

73.4 

76.2 

Tl.9 

75.1 

76.8 

80.8 

73.5 

80.2 

83.0 

88.2 

m |1 




May 

71.0 

78. H 

70.0 

77.6 

81.1 

86.0 

71.7 

«).7 



m n 




June 

73.7 

83.4 

72.5 

83.1 

^.9 

85.4 

76.9 

83.5 



^ 3 




July 

78.0 

86.9 

77.3 

86.8 

82.7 

87.5 



90.5 

92.2 





August 

74.8 

82.9 

74.2 

82.9 

80.8 

83.2 


IiMH 

86.0 

93.2 





September 

72,0 

V6.ll 

71.6 

76.3 

79.9 

Enu 


wW||l 

90.5 

84. U 

1 ■ 

77.0 




71.3 

74.8 

70.3 

74.0 

77.7 


tDtii 


00.0 

88.9 

H 1 

V4.0 




65,9 

71.6 

64.3 

■lOil 

76.2 

78.5 

72.6 

74,0 

72.5 

81.9 

m n 

73.0 



December 

65.7 

69.9 

64.3 

69.0 

76.5 

75.5 

t».o 

71,7 

82.1 

62. V 

86.0 

79.0 
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BUCKWHEAT— Continued. 

Average farm vahu per acre of budcwheat in the United States December /—Continued. 


State, Terri- 
tory, or Divi- 


lO-year averages. 


Sion. 186&- 1876- 1806- 

1875. 1885. 1805. 1965. 


1601. 1002. 1008. 1004. 1905. 1006. 1007. 1008. 1900. 1910. 











YBAKBOOK OF THE DEPAHTMEHT OF AGBICULTHEE. 
POTATOES. 

Potato crop of countries named, 190S-1909. 

[ No Ststisaos tor Portogul, Egypt, and som« othor leas important potato-growing countrias.l 


■ 

Countries. 

1905. 

1906. 

1907. 

1908. 

1909. 

NOETB AMERICA. 

BuakeU. 

260,741,000 

BttslUb. 

308.038,000 

298,262,000 

ButheU. 

278,965,000 

Buahtlt. 

376,537,000 

Canada: 

Prince Edward Island 

Nova Scotia 

New Brunswick 

Queb« 

Ontario 

Manitoba 

Saskatchewan 

5.693.000 
(«) 

14.819.000 
2,901,000 

1 2.844,000 

6 29,000.000 

a 

5.522.000 
(a) - 

15,494,000 

4.281.000 

5.507.000 

S 29,000. 000 

llllilll 

7.327.000 

7.684.000 

11.203.000 

16.680.000 
23,096,000 

3,8tr7,«» 

1,826,000 

1,967,000 

6.761.000 

9.098.000 

12.247.000 

30.853.000 

29.465.000 

4.118.000 

3.944.000 

2.599.000 






55,257,000 

50,804,000 

72,237,000 

73,790,000 

99,085,000 

Mexico 

469,00^ 

1,350,000 

1 924,000 

1 1,3.50,000 

c924,ClOO 

1,350,000 

C924.000 

1,350,000 

<924,000 

1,350,000 


317,817,000 

370,116,000 

372,773.000 

355.049,000 

477,896,000 

SOUTH AMERICA. 

Argentina 

Chile 

4 10,000.000 
6,532,000 

<t 10,000.000 I 
/6, 532,000 1 

ri 10.000, 000 
/6, 532, 000 

<10,000,000 

8,063.000 

410,000,000 

6,404,000 


16,532,000 

16,532,000 

16,532,000 

18,063,000 

16,401,000 

EURO PS. 

Anstrla-Hangary: 

Austria 

Hungary, proper 

Croatla^lavonia 

Bosnia-fiMtegoTlna 

581.822.000 

168.225.000 
12,589.000 

2,485,000 

514.289.000 

179.083.000 

12.854.000 

2.328.000 

1 

538.789.000 

178. 168.000 

25.625.000 
2.949.000 

475.860.000 

139.469.000 
21.129.000 
g2.949.000 

479,616,000 
183, 521, COO 
g21. 129,000 
*2,949,000 

Total Austria-Hungary . . . . 

765, 121,000 

708.554,000 

745,5.31.000 

639.407,000 

687,215,000 

Belgium 

Denmark 

Finland 

Germany 

Italy - 

Luxemburg 

Malta 

Netherlands 

Norway 

Ronmania 

67.159.000 

300.000 

29.954.000 

20.704.000 
523,876,000 

1,776.579,000 

<550,000 

teo.ooo.ooo 

6.400.000 

387.000 

87.043.000 

25.832.000 

3.733.000 

88.652.000 

364.000 

28.454.000 

20.432.000 
372.076,000 

1,577,653,000 

<550.000 

*60.000,000 

6.491.000 

378.000 

95.503.000 

20.995.000 
1 4.636.000 

88. 192.000 

300.000 

24.005.000 

18.785.000 
512,229,000 

1,673.246.000 

<550,000 

*60,000.000 

7,295,000 

793.000 

94.401.000 

16.956.000 
I 3,860,000 

82.846.000 

340.000 

29.752.000 
g 18,765.000 
625,021.000 

1,702.803.000 

<560,000 

*60,000.000 

6,8"8,000 

692.000 

96.695.000 

28.030.000 
4,310.00C 

g82,846.000 

323.000 

24.326.000 
*18,765,000 
613,041.000 

1,716,143.000 

1550,000 

63.273.000 

1 6,099,000 

1 372,000 

1 97,275.000 

1 22,084,000 

> 3,813,000 


a Included in “other." 

b Estimated Irora retarna ot census year, 1900. 
e Data for 1906. 

cSlSwi 19,000 hectares (16,949 acres) yielding 15,000 kilograms per beclare (223 bushels per acre). 

/ Data for 1905. 

# Year preceding. 

> Data for 1907. 

< Data for 1909. 

i Unofficial estimate. ^ 

* Average j^oduction as unofficially estimated. 
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POTATOES — Continued. 


Potato crop of countries named, 1905-1909 — Continued. 


Countries. 

j 1905. 

1906. 

1907. 

1908. 

1909. 

EUROPE— continued. 

Russia: 

Bu»kd*. 
686,502,000 
331,^,000 
' 14,857,000 

^ Buthels. 

630,211,000 
, 296,662,000 
' 12,844,000 

Bushels. 
^,487,000 
327,689,000 
' 11,932,000 

Bushels. 
682, 454,000 

366,433,000 

11,248,000 

Bushels. 

764. 943.000 

396.023.000 
12,520,000 



Total Russia (European).. 

1,032,888,000 

9;i9, 717,000 

1,034,108,000 

1,060, 135,000 

1,173,486,000 

1,232,000 
a 84,000,000 
74,819,000 
i 5 47,000,000 

1,799,000 

<>84,000,000 

63,829,000 

6 47,000.000 

876,000 

0 84,000,000 
57,823,000 
» 47,000,000 

645,000 
« 84, 000, 000 

78.020.000 

49.971.000 

645,000 

91.014.000 

61.981.000 

44.092.000 





United Kingdom: 

140.474.000 

127.798.000 

128,005,000 

99,328,000 

111,159,000 

83.869,000 

146.258.000 

119. 455.000 

137.237.000 

119.572.000 


Total Great Britain and 

268,267.000 

«27,333,()(i0 

195,028,000 

265,713,000 

2.56,809,000 

Total 

4,864,844,000 

4,348,416,000 

4,664,958,000 

4.833,573,000 

4,964,152,000 

ASIA. 

16.255.000 

18.865.000 

18.691.000 

16.481.000 

20.310.000 

17.076.000 

21.174.000 

22.588.000 

<>21,174,000 

18,753,000 


Total 

35,120,000 

35,172,000 

37,386,000 

43,762,000 

39,927,000 

APRtCA. 

1.605,000 

1,684,000 

1,803,000 

1,549,000 

1,679,000 

Union of South Africa: 

cl, 500.000 
466,000 
c 618,000 

c 1,500,000 
454,000 
<618,000 

c 1,500,000 

444.000 

549.000 

1,304,000 

405,000' 

519,01X1 

41,304,000 

392.000 

410.000 

Natal ^ 


Totai, Union of South 

2,584,000 

2,572,000 

2,493,000 

2,228,000 

2,106,000 

Total 

4, 189,000' 

4,256,000 

4,296,000 

3,777,000 

3,785,000 


AUSTRALASIA. 

Australia: 

718.000 
1,820,000 

3. 467.000 

729.000 

210.000 

4.127.000 

422.000 
1,881,000 

4.307.000 

756.000 

235.000 

2.412.000 

591.000 

4.288.000 

6.229.000 
S?2,000 

188.000 

6.807.000 

492.000 
2,086,000 ! 

5.044.000 

756.000 

212.000 

5.431.000 

431.000 
2,680,000 

5.706.000 

805.000 

250.000 

4.540.000 







11,071,000 

10,013,000 

18,935,000 

14,021,000 

14,412,000 


5,025,000 

4,607,000 

6,342,000 

5,339,000 

7,288,000 


16,096,000 

14,620.000 

25.277,000 

19,360,000 

21,700,000 


5,254,598,000 

4,780,112,000 

5,121,222,000 

5,273,584,000 

5,523,864,000 



a Average production aa unoffidaU 7 estimated. c Unofficial estimate. « Data for 1904. 
* Average, 1908-1909. a Year preceding. 
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POTATOES— Continued . 

Aartage, production, and value of potatoee in the United Statee in 1910, 


Acreage 



Rhode Island... 

Connecticut 

New York 

New J««7 

FennsylvfUila - . . 

N. Atlantic... t 

Delaware 


Acres. 

127.000 

21.000 

29.000 

35.000 
6,000 

35.000 

438.000 

95.000 

320.000 

27,940,000 

3.150.000 

3.770.000 

4.375.000 
816,000 

4.375.000 

44.676.000 

9.975.000 

28.160.000 

llllllllll 

1,106,000 

127,237,000 

64.327,000 

10,000 

86,000 

67.000 

41.000 

26.000 
10,000 
10,000 
6,000 

1.030.000 

3.420.000 

6.566.000 

3.772.000 

2.314.000 

900.000 

820.000 
540.000 

618,000 

1.847.000 

3.808.000 

2.527.000 

1.689.000 

945.000 

861.000 
540.000 

206,000 

19,362,000 

12,835,000 


Ohio 

Indiana 

luinola 

Uicbigan 

WiaooaaLn 

182,000 

92,000 

169.000 

335.000 

260.000 

14.924.000 

7.728.000 

12.675.000 

35.175.000 
j 24,700,000 

7.611.000 

3.864.000 

7.478.000 

10.904.000 
9,386,000 

N. C. E. of 
Hiss. Rtrer. 

1,038.000 

95,202,000 

39,243,000 

Mtonesota...... 

165,000 

10.065,000 

6,442,000 

Iowa 

170,000 

12,240,000 

7.344,000 


cemberl. 



United States 3. 5dl, 000 1338,811,000 187.985, ( 


Condition of the potato crop in the United SUdee on the fint of monike named, 1889-1910^ 
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POTATOES— Continued. 

Acreage^ production, value, pricee, escports, etc., o/potatoesin the UnitedStatee, 18i9~1910. 


Year. 

Acre^ 
piaoted 
and bar* 
Tested 

Aver- 

age 

yield 

per 

acre. 

Production. 

Aver- 

age 

farm 

price 

per 

bushel 

Deo.1. 

Farm value 
l>ec. I. 

Chicago price per 
busbel, Burbank. 

Domestic 

Imports 
during 
fiscal 
year be- 

December. 

May of 
following 
year. 

exports, 
flsca] 
year be- 
^ilng 

Low. ] 

ifeh. 

Low. 

Bigb. 


Actu- 

Bwk. 

ButheU. 

Cts. 

DoUar$. 

Cl9. 

cu. 

CU. 

CU. 

Stuhelt. 

Babels. 













18590.. 



Ill, 149,000 







380,372 


1868... 

1,069,000 

100.2 

107,201,000 

47.3 

50,723,000 





512,380 

198,265 

1867... 

1,192,000 

82.0 

97.783,000 







378,605 


1868... 

1,132,000 









508,249 


1869... 

1,222,000 

109.5 

133,886,000 

42.9 

57,481,000 





596,968 

75,336 

1870. . . 

1,325,000 

86.6 

114,775,000 








458,758 

1871.. . 

1,221.000 


120,462,000 







621,537 


1872.. . 

1,331,000 










346'g40 











497,413 



1,310,000 


105,981,000 







609,642 





166,877,000 

34.4 







92,148 












8,205,555 





43.7 






744,409 





124,127,000 







625,342 

2,624,149 


1,837,000 

1 

98.9 

181,626,000 

43.6 

1 79,164,000 





696,080 

721,868 




























































658,633 


21266^666 

77.2 

175i029,000 

44.7 

78,153^000 1 



33 

50 

494,948 

1,937;416 

1886.. . 

i, 287,000 

73.5 

168.051,000 

46.7 

78.442,000 

44 

47 

6.5 

90 

434,864 

1,432,490 

1887... 

2,357,000 

56.9 

134.103,000 

68.2 

91,507,000 

70 

Ki 

W 

US 

403,880 

8,259,538 

1888... 

2,533,000 

79.9 

202,365,000 

40.2 

81,414,000 

80 

87 

24 

45 

471,955 

883,380 

1888... 

2,648,009 

77.4 

204,881,000 

36.4 

72, 6!], 000 

33 ' 

45 

30 

60 

406,618 

3,415,578 

1890... 

2,652,000 

M.fl 

148,290.000 

75.8 

112,342,000 

82 ! 

98 

95 

110 

341,189 

6,401,912 

1891... 

2,715,000 

93.7 ' 

254.424,000 

36.8 

91,013,000 , 

30 1 

40; 

30 1 

50 

557,022 

186.871 

1892... 

2,548,000 

61.6 

156,655,000 

66.1 

103,568,000 

60 : 

72 

70 

98 

845,720 

4,317,021 

1893... 

2,605,000 

70.3 

1 183,034,000 

69.4 

108,6^,000 

51 1 

60 

04 

88 

803,111 

3,002,578 

1894. . - 

2,738,000 

62.4 

170,787,000 

53.6 

91,627,000 

43 

55 

40 

70 

572,957 

1,341,533 

1895... 

2 ; 955, 000 

100.6 

297.237,000 

26.6 

78,985,000 

18 

24 

10 

23 

680,049 

175,240 

1896. .. 

2,767,000 

91.1 

252,235,000 

28.6 

72,182,000 

18 

26 

19 

26 

926,646 

246,178 

1897... 

2,535,000 

64.7 

164,016,000 

54.7 

89,643,000 

50 

62 

HO 

87 

605,187 

1,171,378 

1898... 

2,558,000 

75.2 

192,306,000 

a. 4 

79,576.000 

30 

36 

S3 

52 

579,833 

530,420 

1899... 

2,581,000 

88.6 

228,783,000 

39.0 

89,329,000 

35 

46 

27 

39 

809.472 

155,861 

1900... 

2,611,000 

80.8 

210.927,000 

43.1 

90,811,000 

40 

48 

85 

60 

741,483 

871,911 

1901... 

2,864,000 

66.6 

187.698,000 

76.7 

143,979,000 

75 

82 

58 

100 

528,484 

7,656,162 

1902... 

2,966,000 

96.0 

284.683,000 

47.1 

134,111,000 

42 

4H 

42 

60 

843,075 

858,505 

1903... 

2,917,000 

84.7 

247,128,000 

61.4 

151,638,000 

60 

66 

95 

116 

484,042 

3,166,581 

1904... 

3,016,000 

110.4 

332,830,000 

i5.3 

150,673,000 

32 

38 

20 

25 

1,163,270 

181,199 

19(K... 

2,997,000 

87.0 

260,741,000 

61.7 

160,821,000 

65 

66 

48 

73 

1,000,326 

1,948,160 

1906... 

3,013,000 

102.2 

1308,0.38.000 

51.1 

157,547,000 

40 

48 

55 

75 

1,530.461 

176,917 

1907... 

8,128,000 

95.4 

; 298,262.000 

61.8 

184,184,000 

46 

68 

.V) 

80 

1.203.894 

403,952 

1908... 

8,257,000 

86.7 

, 278,985,000 

70.6 

197,039.000 

60 

77 

70 

150 

763,651 



8,525.000 

106.8 

1 376,537,000 

54.9 

206,545.000 

20 

58 

6 10 

534 

1,001,476 


1910... 

3,591,000 

94.4 

338,811,000 

55.5 

187,986,000 

6 30 

648 






o Census figures ol piwluottoi. ^ F&ir to fancy. 
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POTATOES — Gontiaued . 

Average yield per acre of potatoes tn the United States. 


Btate, Territory, or Division. 

10-year averages. 



1 


1 

1905. 

1906.: 

1907. 

1908. 

1900. 

i9ia 

1866- 

1875. 

1876-1886- 
1885. :iS95. 

1 

1896- 

1905. 

1901. 

1902.! 

1 

1908. 

1904. 


Bu. 

Su . ! Bu. 

Bu. 

Bu. 

Bu. 

Bu. 

Btt. 

Bu. 

Bu. 

Bu. 

Bu. 

Bu. 

Bu. 


110 

98| 110 

14^ 

ibU 

130 

m 

215 

175 

210 

145 

225 

225 

220 

New Hampshire 

124 

95 97 

106 

106 

120 

98 


120 

112 

120 

100 

: 130 

150 



110! 99 

It 

90 

94 





120 


156 







109 







126 

125 

Rhode Island 

96 

88' 102 

122 

96 

164 

125 

137 

125 

108 

no 

150 

125 

1.36 


99 

781 S3 

9^ 

HI 

n 

96: 

96 

m 

98 

100 

801 

V20 

1*25 

New York 

101 

79! 76 

7< 

78 

66 


93 

70 

105 

98 

82' 

120 

' 102 

New Jersey 

81 

1 78; 77 

» 

59 

132 

99 

115 

93 

120 

120 

72 

90 

105 

Pumsyivanla 

94 

1 73 


62 

si 

ui; 

106 

90 

94 

88 

72 

78 

88 

North Atlantic 

105.3 

82.4; 81.5 

88.3 

80.1 

85.4 

103.0 

112.4 

91.8 

115. 2' 

104.3 

95.8 

119.9 

US 0 

Delaware.. 

7? 

71' 61 

68 

55 

79 

84 

84 

93 

97 

99 

82 

96 

103 

Maryland 

71 

71; 68 

74 

tiU 

80 

70 

99 

95 

93 

95 

77 

SO 

95 

Vu^nia 

69 

67. 67 

74 

tI 

76 

84 

83 

84! 

751 

80 

88' 

92 

98 

West Virginia 

7K 

71’ 68 

7i: 

52 

96 

8U 

101, 

88 

97 

Ml 

84. 

98 

92 

North Carolina 

X7 

72 69 


64 

64 

67 

78 

77 

75! 

88 

79 

74 

86 

South Carolina 

78 

67 68 

71 

70 

m 

Kl 

' 88! 

W 

82. 

70 

81 

85 

90 

Georgia. 

81 

62 65 

60 

64 

M 

Zl 

70 

65 

77. 

83 

78 

81 

82 

Florida 

111 

69 73 

I 

62 

9U 

! 82 

10* 

75 

85 

80 

83 

95 

90 

South Atlantic ! 

75. o| 

69.4 67.4 

j 72.8 

63.1 

77.6 

77.3' 

88.7: 

84. 8 

84. 1; 

84.9 

82. 7 

; 88 1! 94.0 

Ohio 


74 65 

75j 

54 

94 

83' 

98 

78 

no 

76 

1 77i 

93: 

82 

Indiana 


69 62 

m 

31 

101 

761 

93 

Ml 

89 

. 87 

1 57 

95 

84 

Illinois 

76' 

79 63 

ml 

35 

118 

72j 

108 

75 

97 

, 87 

71 

91 

75 

Michigan 

y7i 

85 71 

821 

92j 

i 

72 

78 

121 

67 

95 

' 90 

! 72 

105 

106 

Wisconsin 

89; 

85 75 

1 75 

115 


126 

68 

97 

1 

' 80 

102 

96 

N.Cent.E.ofMlss.R.: 

85. 2 

78.8' 67.6 

82. J 

62.7 

97.7 

72.2113.61 71.9 

08.0 

rS 

5 

91.7 

Minnesota 

Irtft 

lOCK 85 

87 

1 68 

98 

64 

102 

82 

92 

101 

i 76 

1 11.5 

61 

Iowa 


88: 69 

81 1 

32 

W 

. 56 

136 

80 

95 


80 

89 

72 


821 


75^ 

1 17 

12tj 



82 


82 


' 85 

86 



ftH 

9^ 

no 

105 

84' 

111 

95 


89 

! 85 

: no 

41 


i 1 S7 

61| 

45 

74 

89 


96 

ICO 

84 

90 

: 80 

44 

Nebraska 

871 

84j 60| 


33 

137( 

64 

120 

93 

«7i 

73 

78 

1 78 

60 


95< 

76! 59| 

tJ: 

26 

13a 

58 

80 

81 

79 

65 

80 

79 

57 

N. Cent W.orMisiR. 

92.:, 

87.1 69.4: 

81.^: 40. 4; 

111.8 

63.6110.5 84.3j 

89.7! 

83.9 

79.7 

92.1 

63.9 






STATISTICS OF POTATOES. 


POTATOES— ContiBued. 


Average farm value per acre of potaloea in the United States December 1 . 


State, Terri- 
tory, or 


10-year averages. 


Division. 1 1866- 1 1876- i 18S6- 1 1806- I 
1875. 1865. 1895. 1905. 


1 1901. 1902. 1908. 1904. 1905. 1 1906. 1907. 1908. 1909. 1910 


DolU .{DolU .iDoiit . DolU. ’DcHa. Doas.\DoIU.Doil$.\Doll9. DoIUaDoUs. 

Maine 59.50 53.90 GO. 50 80.08|100.SO 84. 50^100.76 103. 20^106. 75 105. 00^ 81.20 

N.Hampshire. 63.24 53.20! 56.26 66.78 85.32 82.8ffl 63.70 75.6a 86.40 67.2q 80.42 

Vermont 54.99 55.00 48.51 58.24 57.60 54.52 69.00 60.16^ 69.58 55.55| 63.62 

Massachusetts 75.40 66.50 67.62 71.54 69-30 88.29 68.16 84.4^ 81.48 74.10ll00.80 

Rhodelsland. 67.20 65.12 71.40 91.50 91.14 123.00102.50'l04.iaui.25 86.40102.33 
Connecticut.. 66.33] 56.16 55.61 67.68 76.14 67.16 74.88 09.13 83.72 70.56 77.00 

New York.... 50.50 42.60 37.24 42.66 65.38 38.94 49.84 50.22 49.00 51.45 55.86 

New Jersey... 55.08 54.60 46.97 56.96 50.15 80.53 68.31 70.15 69.75 79.20 88.80 

Pennsylvania. 55.46 42.00 39.42 44.80 47.12 47.31 56.42 57. 2« 58.50 53.58 58.96 


N.Atlantic. 56.441 56.66| 43.44 S0.07[ 


52.421 61.33 61.23 02.971 < 


Dolls. DoNs. Doll#. 
137.25 105.7a 92.40 
73. 00 83. la 78. 00 
48. 93 68. 20 58. 48 
80.75 08.76 87.49 

129.00100.00 93.83 

72.00 99.61 87.49 
61.50 60.00 48.96 
64.08 73.8a 68.25 

67.60 50.70145.76 

70.60 67 . 35 I 58.16 


Virgima 

W. Virginia. 
N.CarMina. 
S. Carolina.. 

Georgia 

Floriaa 


. 51.59 45.44 32.94 39.44 42.90 40.29 47.0d 44.52 54.87 57.23 64.38 68.00 69.11 61.80 

. 46.86 44.73 36.04 40.70 46.20 4L 60 42.0a 50.49 55.10 52..08 57.00 56.97 52.80 51.31 

. 38.64 38.19 35.51 42.92 52.54 43*50 53.7^ 45.65 47.0i 50.25 64.39 63.37 64.40 56.84 

. 43.68 36.92 37.40 44.46 44.2U 48.96 52.80 54.54 51-04 59.17 66.41 71.41 66.64 61.63 

. 52.20 46.80 41.40 44.20 46.08 42.88 49.58 54.60 52.36 55.50 68.C5 60.84 59.92 64.96 

. 73.32 53.00 55.08 70.29 77.00 66.24 84.24 88.88 85.49 86.10 77.00 89.11 97.78 94.50 

. 80.19 55.80 54.60 54.60 67.84 52.20 68.62 74.90 72.80 84.70 83.00 85.80 81.00 86.10 

. 125.43 62.10! 67.16 88.50 79. 98 109. 80 103. 32! 13L 58 90. OO! 93.50 76. 00 112. 00 114. 00 90.00 


SSSSSSSI 3 IlSSSSSSSS IS 








YEAItBOOK OF THE OEPABTUEHT OF AGBICDLTHBE. 
POTATOES— Continued. 

Average farm price oj potaioee per bmhel in the United Statee. 


Price Lecember 
1, by decades. 


Price December 1, by years. I Price bimonthly, 1910. 


State, Territory, 
or Divirion. 


Maine 

New Hampshire.. 

Vermont 

Massachusetts .... 

Rhode Island 

Connecticut 

New York 

New Jersey 

PenosylTt^a 



sssisssssicssll » I ssssssss 
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POTATOES— Continued. 


Wholmk prices of potatoes per bu. bel, 1897-1910. 



Chicago. 

Milwaukee. 

St. Louis. 

Cincinnati. 

Date. 

Burbank, 
per bushel. 

Per bushel. 

Burbank, 
per bushel 

Per bushe].a 

Low. 




Low. 

High. 

Low. 

High. 


Cenu. 



i!iM 

Cenlt. 

Ctnit. 



1897 

18 

62 

IS 

IX 

21 

65 

X.X 

(4.75 

1898 

29 

87 

25 

X 

X 

85 

1.25 

3.75 

1899 

26 

75 

15 

X 

25 

75 

1.10 

6.x 

1900 

25 

60 

X 

X 

27 

54 

.32 

.57 

1901 

30 

12S 

25 

185 

18 

IX 

.X 

1 .x 

1902 









1903 

38 

85 

35 

X 

40 

P5 

1.x 

ax 

1904 

31 

m 

X 

IX 

X 

125 

LX 

4.x 

1905 

18 

72 

10 

70 

27 


.25 

.X 

1906 

40 

87 

25 

87 

35 

■ 

.45 

l.X 

1907. 









January 

34 

45 

25 

45 

43 

53 

.45 

.X 

February 

37 

48 

25 

45 

51 

56 

.45 

.53 

March 



25 

45 

43 

55 

.X 

.53 




2B 

GO 

63 

68 

.X 

.X 

May 




70 

74 

75 

.70 

.X 

June 



X 

70 

X 

78 

.X 

.70 

July 



35 

X 

X 

125 

.25 

.X 










Bep tern her 

50 

60 

45 

75 

45 

72 

.60 

.85 

October 

46 

66 


75 

55 

70 

.50 

.62 

November.,-.. 

45 

63 

40 

65 

X 

65 

.X 

.X 

December 

46 

58 

40 

65 

X 

64 

.X 

.X 

Year 

30 

75 

X 

X 

43 

125 

.25 

.55 

1908. 









January 

52 

65 

53 

75 

62 

69 

.X 

.63 

February 

58 

73 

65 

TO 

67 

77 

.X 

.82 

March 

62 

75 

63 

70 

71 

78 

.70 

.X 

April 

60 

77 

65 


73 

78 

.70 

.X 

May 

50 

^vrii 

58 


X 

74 

.X 

.X 

June 

53 

150 

58 


HO 


.X 

1 .x 


70 

110 

55 

no 







90 

60 






September 

58 

78 

60 

X 

72 

72 

.75 

.X 

October 

50 

81 

54 

X 

67 

70 

.65 

.X 

November 

67 


58 


X 

72 

.65 

.75 

December 

GO 

■ 

64 

n 

m 

76 

.65 

.X 

Year 

50 

m 

m 

IX 

62 

IX 

.X 

l.X 

1909. 









January 

60 

79 

€0 

72 

73 


.72. 

.X 

February 

65 

95 

60 

X 

X 


.75 

.X 

March 

80 

93 

70 

95 

X 


.85 

.X 

April 

85' 

no 

TO 

115 

92 


.05 

1.15 

May 

VO 

150 

80 

135 

X 

^BTnSI 

.95 

LX 

June 

20 

145 

30 

105 

X 


.X 

LX 

July 

15 

125 

X 

IW 

X 


.X 

.95 

August 

38 

66 

40 

X 

36 

62 

.70 

.75 


42 

65 

45 

65 

45 

72 

.X 

.70 

October 

35 

55 

40 

X 

42 

56 

.X 

.X 

November 

15 

50 

30 

X 

X 

52 

.X 

.X 

December 

20 

58 

30 

X 

X 

X 

.30 

.48 

Year....; 

IS 

150 

X 

135 

35 

IX 

.30 

Yx 

1910. 

( 

•) 







January 

40 

54 

75 

55 

49 

62 

.35 

.X 

February 

30 

48 

25 

X 

39 

X 

.40 

.45 

March 

20 

46 

X 

45 

U 

47 

.X 

.45 

April 

1$ 

31 


35 

23 

35 

.X 

.35 

May 

16 

34 


35 

32 

38 

.X 

.40 

June 

10 

28 


X 

55 


.X 

.35 

July 

10 

72 

12 

75 

45 

72i 

.X 

.X 

August 

60 

98 

55 

IX 

50 

■ X 

.X 

.X 


50 

98 

45 

IX 

X 

X 

.X 

.X 

October 

35 

74 

30 

70 

X 

X 

.X 

.65 

November 

34 

50 

30 

55 

X 

54 

.45 

.52 

December 

30 

48 

30 

X 

47 

53 

.40 

.52 

Year 

10 

98 

12 

IX 

23 

IX 

.X 

.X 


fl Per barrel for 1807-1899 and 19(^1004. b Fair to fancy. 


1—70797“— TBK 1910 36 
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POTATOES — Continued. 

Average farm prux of potatoes per hiUhet, on the fret of^aeh moni^, 1909-10. 


Month. 

Doited 

States. 

North 
Atlantic ' 
States. 

South 

AtlanUo 

Statea. 

N.Ceo. 
States East 
of Miss. R. 

N. Cen. 
States West 
of Miss. R. 

South 

Central 

States. 

Far West- 
ern States. 


X910. 

1909. 

1910. 

1009. 

1910. 

1909. 

1910. 

1909. 

1910. 

1000. 

1910. 

1909. 

1910. 

1909. 

lanoarr 

a*. 

Or. 

cu. 

Cts. 

Ctt. 

Cta. 

Ctt. 

Ctt. 

Cts. 

Cte. 

Cts. 

CU. 

Cit. 

Cts. 

S6.U 

V2.0 

54.8 

V4.5 

79.1 

83.2 

45.8 

69.4 

S6.6 

64.1 

89.8 

92,1 

60 7 

66.9 

February 

56. i 

78.3 

65.5 

76,4 

79.9 

V7.6 

44.1 

70.6 

56 ? 

66 9 

93 9 

87.9 

62.1 

73.6 

March 

54.6 

KTi¥il 

•62.6 

77.2 

83.1 

90.3 

40.2 

n 1 

56.7 

72.3 

99.6 

118.2 

62.5 

83.5 

April 

May 

47.4 


41.9 

S2.8 

77. 1 

96-5 

33.2 

83.2 

53.9 

81 ft 

94.4 

117.6 

57.3 

91 1 

68.4 

97.3 

84.0 

93.6 

66.2 

mmi 

Z1.2 

97.6 

44.8 

94.2 

85.6 

lift 5 

48 8 

100 5 

June 

87.4 

97.7 

32.1 

91.4 

62.6 

99.9 

24.1 

94.1 

44,3 

99.6 

80.8 

113.4 

48.2 

116.0 

July 

40. i 

91.0 

33.6 

91.2 

65.4 

94.8 

27.1 

79.5 

50,1 

91 8 

74,9 

93.0 

52.0 

115.1 

August ... 

64.9 

85.1 

63.1 

89.1 

64.5 

ms 

5K 4 

77 « 

75.6 

76.8 

73.1 

77.6 

68.0 

110.9 

September 

76.9 

71. S 

65.2 

77,6 

63.8 

76.7 

69.7 

59.9 

90.6 

65.3 

79.8 

84.2 

7ft 0 

81 1 

October 

67.8 

64.3 

.64,7 

65.3 

65.1 

78.0 

65.0 

54.0 

90.1 

Rin 

Egcl 

91.8 

76.1 

69.1 

NoTember. . . . 

hh.7 

57.8 

45.5 

58.5 

M 6 

76.7 

43.4 

47.2 

74.4 


66.5 

89.0 

72.9 

68.0 

December 

56.5 

54.9 

SO. 6 

56.2 

66.3 

75.1 

41.2 

44.4 

71.3 

53.8 

84.4 

86.3 

71.9 

67.6 


Average yield of potatoes in countries named, bushels per acre, 2900-1909. 


Year. 

United 

States. 

Russia, 
Euro- 
pean .a 

Ger- 

many.a 

Austria.^ 

Hun- 

gary 

propw.a 

pTance.ft 

United 

Kiog- 

dom.5 


80.8 

104.7 

187.5 

149.0 

131.6 

126.0 

140.7 

1901 

65. S 

92.2 

21A1 

155.8 

126.8 

115.6 

216.9 


96.0 

107.5 

199.4 

152.4 

113.8 

114.1 

183.7 

1903 

84.7 

91.1 

197.0 

126.2 

125.0 

120.2 

166.1 

1904 

110.4 

88.4 

164.2 

126.1 

86.2 

123.4 

196.6 

1905 

87.0 

196.6 

216.7 

182.5 

126.8 

les 

218.8 

1906 • 

102.2 

94.9 

193.3 

158.4 

128.7 

96.5 

192.2 

1907 

95.4 

102.4 

205.3 

173.2 

126.6 

107.7 

171.0 

1908 

86.7 

102.9 


154.0 

96.6 

163.7 

m.i 

1909 

94.4 

111.5 

208.9 

157.3 

125.2 

160.3 

222.1 

Average (1900-1909) 

92.0 

99.9 

200.0 

151.1 

118.7 

133.8 

193.8 


a Bushels of 60 pounds. * Winchester bushels. 
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HAY. 

Acreage, produelion, value, pricea, and exparu of hag in Oie United Slates, 1849-1910. 


Year. 

Acreage. 

Aver- 

age 

yield 

per 

acre. 

Production. 

Aver- 
age 
farm 
price 
per 
ton 
Dec. 1. 

Farm value 
Dec. 1. 

Chicago prices No. 1 timothy 
per ton, by carload lots. 

Domestic 
exports, 
fiscal 
year be- 
ginning 
July 1. 

December. 

day of follow- 
ing year. 

Low. 

High. 

Low. 

High. 


Acrei. 

Tont.a 

Tow.a 

DqU$, 

Dollars. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Tons.^ 

1849 e 











1859 c.... 











1866 

17,669,000 









5,028 

1867 










s;64S 

1868 

21,542,000 

1.21 




















1870 

19,862,000 









4,581 

1871 

19,009,000 










1872 

20,319,000 










1873 

21,894,000 










1874 











1876: 

23,508,000 




300,378,000 





7,528 

1876 











1877 

25,368,000 

1. 25 

31,629.000 

8.37 

264,880,000 

9.50 

10.50 

9.75 

10.75 

9,514 

1878 

20,931,000 

1,47 

39,608,000 

7.20 

285,016,000 

8.00 

8.80 

9.00 

11. So 

8,127 

1879 

27,485,000 

i.» 

35,493,000 

9.32 

330,804,000 

14.00 

14.50 

14.00 

15.00 

13,739 

1880 

25,864.000 

1,23 

31,925,000 

11.65 

371,811,000 

15.00 

15.50 

17.00 

19.00 

12,662 

1881 

30,889,000 

1.14 

35,135,000 

11.82 

415,131,000 

16.00 

16.50 

16.00 

16.50 

10,670 

1882 

32.340.000 

1 18 

38,138,000 

9.73 

371,170.000 

11.50 

12. 25 

12.00 

13.00 

13,309 

1883 

35,516,000 

1.32 

46.864,000 

8.19 

383.834,000 

9.00 

10.00 

12.50 

17.00 

16.908 

1884 

38,572,000 

1.28 

48,470,000 

8.17 

396,139,000 

10.00 

11.50 

15.50 

17. 5U 

11,142 

1885 

39,850,000 

M2 

44,732,000 

8.71 

389,753,000 

11.00 

12.00 

10.00 

12.00 

13,390 

1886 

36,502,000 

1.15 

41,796,000 

8.46 

353,438,000 

O.JiO 

10.50 

11.00 

12.50 

13.873 

1887 

37.666,000 

1. 10 

41,454,000 

9.97 

413,440,000 

13.50 

14.50 

17.00 

21.00 

18.198 

1888 

38,692,000 

1.21 

46,643,000 

8.76 

408,500,000 

11.00 

11.50 

10.50 

11.00 

21,928 

1889 

52,949,000 

1.26 

66,831,000 

7.04 

470,394,000 

9.00 

10.00 

9.00 

14.00 

86,274 

1890 

60,713,000 

1.19 

60, 198,000 

7.87 

473,570,000 

9.00 

10.50 

12.50 

15.50 

28,066 

1891 

51,044,000 

1.19 

60,818,000 

8.12 

494,114,000 

12.50 

15.00 

13.50 

14.00' 

35,201 

1892 

50,853,000 

1.18 

59,824,000 

8.20 

490,428,000 

11.00 

1]..50 

12.00 

13. .50 

83,084 

1893 

49,613,000 

1. 33 

65,706,000 

8. 68 

570,883,000 

10.00 

10.50 

10.00 

10.50 

54,446 

1894 

48,321,000 

1. 14 

54,874,000 

8.54 

468,578,000 

laoo 

11.00 

10.00 

10.25 

47,117 

1895 

44,206,000 

1.06 

47,079,000 

8.35 

393,186,000 

12.00 

12.50 

11.50 

12.00 

59,052 

1896.. 

43,260,000 

1. 37 

59,282,000 

G.55 

388,140,000 

8.00 

8:50 

8,50 

9.00 

61,658 

1897 

42,437,000 

1.43 

60,665,000 

6.02 

401,391,000 

8.00 

8.50 

9.50 

10.50 

81,827 

1808 

42,781,000 

1.55 

66,377,000 

6.00 

398,061,000 

8.00 

8.25 

9.50 

10.50 

64,916 

1899 

41,328,000 

1.35 

56,656,000 

7.27 

411,926,000 

10.50 

11.50 

10.50 

12.50 

72,716 

1900 

39,133,000 

1.28 

50,111,000 

8.89 

445,539.000 

11.50 

14.00 

12.50 

13.50 

89,364 

1901 

39,391,000 

1.28 

60,591,000 

10.01 

506,192,000 

13.00 

13.50 

12.50 

13.50 

153,431 

1902 

39,835,000 

1.50 

59,858,000 

9.06 

542,036.000 

12.00 

12. .50 

13.50 

15.00 

50,974 

1903 

39,934,000 

1.54 

61,306,000 

9.08 

556.377,000 

10.00 

12.00 

12.00 

15.00 

60,730 

1904 

39,999,000 

1.52 

60,696,000 

8.72 

529,106,000 

10.50 

11.50 

11,00 

12.00 

66,557 

1905 

39,362,000 

1.54 

60.532,000 

8.52 

515,960,000 

10.00 

12.00 

11.50 

12.50 

70,172 

1906 

42.476.000 

1.35 

57,146.000 

10.37 

592,540,000 

15.50 

18.00 

15.50 

20.50 

58,002 

1907 

44,028,000 

1.45 

63,677.000 

11.68 

743,507,000 

13.00 

17.50 

13.00 

14.00 

77,281 

1908 

46,486,000 

1. 52 

70,798.000 

8.98 

635,423,000 

11.50 

12.00 

12.00 

13.00 

64,641 

1909 

45,744,000 

1.42 

64,938,000 

10.02 

089,345,000 

LG. 00 

17.00 

12.50 

16.00 

55,007 


45,691,000 

1.33 

60,978,000 

12.20 

747,709,000 













a 2,000 pounds. ^ 2,240 pounds. sCensusflguros. 



664 YEAEBOOK OP THE DBPABTMBNT OP AGBIOULTDEE^ 
HAY— Continued. 

Acreage, production, and value of hay in the United Slatet, 1910. 


i,"’ act**., Stl "Si***™' ssHt 


state, Temtoi 
or Division. 


ilerM. 

Moine. 1,400,000 

New Hampshire . . MO, 000 

Vmnont ®?5’922 

Uassaebusetts 590,ooo 

Rhode Island 3SSS 

Connecticut 1??’S£ 

New York 4,811,000 

New Jersey «7.000 

Pennsylv^a 3,212,000 

N. Atlantic.. 12,573,000 1 

Ddaware J[T’5S2 

Harylaod 291,000 

Virginia. 475,000 

West Virginia..... 675, OM 
North CaroHoa.... 175,000 
Sooth Carolina — 67, OW 


DoHoTi. 

I 22,400,000 
) 12,134,000 
) 15,574,000 
) 14,420,000 
) 1,450,000 
) 12,578,000 
) 87,009,000 
a 11,939,000 
D 66,495,000 


110,000 1,628,000 

393.000 6,052,000 

565.000 8,192,000 

810.000 12,150,000 

262.000 3,825,000 

84.000 1,344,000 

122 000 2,001,000 

25.000 425,000 


Acrei. Toru. 

■ South Dakota... 510,000 , 

I Nebraska 1,500,000 

KanS:..V. i!792,000 2,061,000 

11,198,000 12,270,000 1 

E^tncky 500,000 

Tennessee 

Alabama 120,000 172,000 

loolooo 142.000 

25,000 ^’555 

tS 618,000 711.000 

Oklahoma....... 900,000 

Arkansas 210, 000 284, 000 

S. Central.. 2.928,000 3,580,000 

Uontana 600,000 840,000 

WyonilAS 5“-S“ , 


Doilars. 

2,897,000 

13.350.000 

16.076.000 


S. Atlantic.. 1,866,000 | 2,371,000 135.617,000 


2.840.000 

1100.000 

2.795.000 

2. 592.000 

2.260.000 

3.948.000 149.350,000 

2.730.000 32,487,000 

3.717.000 44,604,000 i 

3.370.000 45,832,000 

2.260.000 |34, 126,000 j 

12,587,000 

16,025,000 1206,399,000 | 

908,000 

3,600.000 

2,700,000 

188,000 

906.000 8,263.000 

3.780.000 36.288,000 

3.510.000 32,292,000 

103.000 783,000 


10.500.000 

9,000,000 

15.120.000 

4.680.000 

3.172.000 

10.260.000 

8.478.000 

13.257.000 
I 12,796,000 

11.156.000 

12.208.000 


<,53»,I1CC 10,027,0(10 |ll0,717,00l) 
'’buiL'.'!. 4i,(»l,0(» 60,678,000 L, 760, (BO 


I NV»Meila> 1M,000 «7,000 

.1 Aricona 116,000 244,000 

I 380,000 1,140.000 

^:§So IJ’.w 

J oiKii 700, 0(» 1,281,000 


Average/arm price of hay per ton, on thefirti of each month, 1909-10. 


United 

States. 

North 

Atlantic 

States. 

1910. 

1909. 

— 

1910. 1909. 1 


Booth N.CenUal 
Atlantle SUtesErat StatisW^ 
States. of Hies. R. ofMlw. R. 


Far Wert- 

ernBtatee. 


Juroary.... 
February.. 
Han^ 

June 

July 

Ai^ast — 
September. 
October — 
November. 
December.. 


DoCr. Doflt. 
,11.37 9.09 
.12.35 9.27 
,12.71 9.47 
. 12.73 9.65 
. 12.21 10.12 
,11.80 10.70 
.11.71 10.50 
. 11.29 9.74 
,11.87 9.07 

11.82 taoo 

. 11.96 10.35 
. 12.20 10.62 


L Doa$. DoOt. t 
12.98 13.88 1 
I 12.99 14.96 ] 
13.15 15.52 ] 
I 12.89 16.30 ] 
I 13.16 15.73 : 
I 13.57 15.27 ; 

14.01 15.13 
; 13.83 14.70 
, 13.71 14.62 
I 14.44 14.60 
i 14.67 14.66 
I 1A12 15.02 


t. MU. MU. 
I 11.31 8.54 
) 12.12 8.60 
' 12.77 8.85 
i 12.89 8.93 
1 12.60 9.34 

1 11.87 10.21 
) 11.87 10.00 
t 12.14 9.U 
r 1Z94 9.27 

2 1183 9.55 
1 1198 10.07 
J 12.88 10.44 


MU. MU. 
7.75 A98 
9.41 6.12 
9.18 6.28 
8.60 6.74 
7.93 7.36 
7.91 7.79 
8.06 7.41 
8.49 6.42 

8.88 6.27 

8. 89 6. 47 
9.00 6.78 
896 6.81 


MU. DUU. 
11.28 8.76 
11.97 863 
1133 9.10 
1161 9.38 
1130 9.48 
1130 9.72 
11.62 9.30 
10.85 8.89 
10.96 0.44 
11.10 9.93 
11.22 10.06 
11.48 ia92 


MU. 090$. 
11.49 0.29 

12.34 10.18 
12.19 ia«7 
1138 11.02 
12.07 11.89 

11.47 1168 

10.78 11.67 

10.47 10.88 

11.22 9.74 

10.74 9.99 

10.78 10.11 
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HAY — Continued. 

Average yield per acre of hay tn the United States, 


State, 

Territory, or 


lOyear averagea 
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Average farm, value per acre of hag in the VniUd Statei December 1. 
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HAY — Continued. 


Wholetale prvx» of hay (iaUd) per ton, 1897-1910. 



a Per bundnd pounds, 1897 to 1901. 















































671 


STAnsnos at otmos, 

COTTON. 

Cotton crop of eouniriet namtd, 1905-1909. 

fNo statlsttcs for Blam and aoma other lees Important ootton*growing cotmtries. Bales of 600 pounds, gross 
weight, or 478 pounds, net.) 


Country. 

1905. 

1906. 

1907. 

1908. 

1909. 

NOSTH 1.MCR1C&. 

United States; 

Contiguous# 

Noncontiguous— Porto Rico 6 

Bata. 

10,575,017 

1,831 

BoUt. 

13,273,809 

220 

Bala. 

11,107,179 

446 

Bala. 

13,241,799 

399 

Bala. 

10,004,949 

240 

Total United States (except Philip- 
pine Islands) 

10,576,848 

13,274,029 

11,107,625 

13,242,198 

10,005,189 

Guatemala e 

Mexico 

Nicaragua 6 

147 

227,134 

800 

2 

14 

720 

445 

184 

*822 

3 

289 

*31 

21 

5 

2 

6.878 

147 

270,000 

12 

/2 

27 

1,011 

651 

40 

*986 

2 

550 

23 

1 

13 

1 

8,066 

147 

<170,000 

el2 

147 
d 140, 000 
el2 

147 

dgo,oao 

«12 

West Indies: 

Brltish- 

RAhHmA^e 

Barbados 

Grenada 6 

Jamaica 6 

Leeward Islands 

18 

*1,981 

607 

13 

1,954 

27 

6 2,061 
489 
43 

*2,248 

p 25 
* Pi, 713 
4677 
446 
*41,504 
413 
4773 
• 418 

(*•) 

426 

St. Vincent 6 

Trinidad and Tobago. 

895 

24 

880 

28 

French— 

Guadeloupe 6 

10 

26 

Haiti 6 

Total 

80UTB aUEBICa. 

Areentlna 

BrailM 

7,092 

47,092 

7,550 

10,814,345 

13,555,581 

11, 190,378 

13,395,251 

10,107,693 

*495 

270,000 

2 

1,335 
5,000 
47 
49, 190 
200 

62,000 

365,000 

1 

1,357 

5,000 

/47 

58,283 

200 

6 2,000 
348,000 
0) 
1,134 
5,000 
34 
66,804 
200 

/2,000 

231,000 

<i2,000 

277,000 

Chile 6 

979 

5,000 

15 

175,000 

200 

788 

5,000 

415 

212,000 

200 

Colombia and Venezuela* 

Ecuador 6 

Paraguay* 

Total 

£VBOP£. 

Bulgaria 

326,269 

431,888 

423, 172 

414, 194 

497,003 

864 

700 

*8.200 

2,700 

340 

d7,000 

874 

700 

10,147 

2,700 

348 

17,000 

604 

700 

*8,200 

2,700 

44.^ 

<114,000 

691 

700 

*8,200 
2,700 
364 
I" 14, 000 

4 691 
700 

*8,200 
2,700 
4 379 
m 14,000 



Malta 


Total 

asia. 

British India, including native States "... 

China* 

19,804 

21,769 

26,647 

26,655 

26,670 

3.921.000 
324 

1.200.000 

4.487.000 
559 

1.200.000 

3.591.000 
’ 664 

1.200.000 

3.997.000 
492 

1.200.000 

4.297.000 
4404 

1.200.000 


0 “ Llnters a bT-product obtained In the oil mlib, not Included. Quantitv of linters produced as fol- 
lows: 241,942 In 1904, 229,539 la 1905, 321,669 la 1906, 2^,282 in 1907, 343,507 la 1908, and 310,433 in 1909. 

^ Efforts. 

e Official estimate for 1903. 
a Unofficial estimate, 
c Exports, 1906. 

/ Exrorts, 1905. 

0 Preliminary, 
k Leas than one-hall bale. 
lUata for preceding year. 

/Estimate based upon census returns for acreage. 
kATerage production as unofficially estimated. 

2 Data for 1905. 

» Data for 1907. 

« Net exports and oMisamption, 
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Cotton crop of countries named, 190S-1909 — Continued. 


Coontry, 

1906. 

1906. 

1907. 

1908. 

1909. 

Asix— ooDtinoed. 

BdUt. 

1,«37 

13,280 

B«Im. 

3,361 

15,944 

Bala. 

Bala. 

Bola. 

• 3,633 
3,990 


19,653 

19,902 



18,103 

12,370 

70,000 

81,931 

11,082 

9,238 

70,000 

91,431 

6,098 


20,968 

6,437 

70,000 

80,985 

6,098 

18,301 

<6,437 

70,000 

128,031 

6,006 


8,195 

-70,000 



j 

1 

2 
PL, 

6,098 



Bussla, Asiatic: 

486,000 

627,063 

60,440 

486,192 

62,553 

494,000 

62,000 

497,000 

46,000 





639,000 

687,503 

548,745' 

546,000 

643,000 




^60,000 

^60,0)0 

594,000 

*92,000 

<92,000 



5,* a ,757 

6,642,216 

5,648,030 

6,046,772 

6,366,604 


Araici. 

Britlab Africa: 

1.62 S 

1,101 

214 

844 

1,582 

• 1,797 


167 

626 

• 297 








• 66 

Natal 


42 

f 

*40 

8,556 

(0 

1 

(<) 

Nigeria— 

2,675 

201 


> 4,800 

• 10.629 



745 



301 


4,024 

27 

3,401 

1 

« 10, 103 


144 

184 


82 

.ia 







5,409 


13,775 

10,500 

22,960 




1,230.641 

1,427,774 

1,486,387 

1,398, 125 

81,000,000 


French Africa: * 



73 

163 

3 




428 

342 

<342 


11 






97 

110 


• 76 


/ * 

( 63 

<02 


106 

9 

? 

3 

<3 







306 

447 

619 

649 

488 





OemuD Africa: b 

671 

870 

1,068 

1,246 

3,395 


2 

11 


618 


1,297 

1,933 

2,356 




1,480 

1,764 

2,365 

3, 190 

4,760 






890 

563 

Belgian Kongo* 

1 

1 

3 

1 

U ) 

Portugaeae Africa: 




241 

* <241 



«26 

*6 

48 





Total Portogoeae Africa 

518 

282 

431 

241 

289 


19,441 

17,782 

' 28,568 

24,170 

• 24,170 


Total Africa 

1,267,767 

1,456,980 

1,532.608 

1,437,766 

1,063,200 


• PreUminaiy. 9 Asstolift aad Adaoe ad;. 

* Export*. * UDOtOciiU eftlmat*. 

eDatt for precodb^ year. < lacloded lo BriUih Booth Africa. 

d Average pcDdoetion u unolBdally eeUmated. i Lees than (Ae^uUf bale. 
fCeanie. BXG. tlmportafrom AogotaistoPfftofid. 

/rnrtndingpdvaand Bokhara. 
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COTTON— Continued. 

Cotton crop of countries named, I905-IS09— Continued. 


Country. 

1905. 

1906. 

1007. 

1908. 

1909. 

OCEAliU. 

British— Queensland 

French: ^ 

Bala. 

79 

<‘) 

39 

15 

Sola. 

54 

Bala. 

76 

Baler. 

82 

3 

70 

1 Bala. 

ago 

<f3 

332 

French Establtshmenta 

German— Bismarck Archlpela^ 

110 

38 

169 

5 

133 

202 

190 

155 

425 

Grand total 

18,342,075 

22,108,645 

18,820,925 

21,320,793 

18,051,635 


a Preliminary. b Exports. ' r Less than one-half bale. s Data for preceding year. 


Cotton acreage (harvested), by States, 1905-1910. 


{As rqiorted by Bureau of Statistics^ Department of Agricultuie.] 


State or Territory. 

1905. 

1906. 

1907. 

1908. 

1909. 

lOlO.a 

Virginia 

North Carolina 

South Carolina 

Georgia 

Florida 

Alabama 

Ulaaissippl 

Louisiana 

Texas 

Arkansas 

Tennessee 

Hissourl 

Oklahoma 

Indian Territory 

Acra. 

38,664 
1,065,568 
2, 161,923 
3,738,703 
256,173 
3,500, 168 
3,051,266 
1,561,774 
6,945,501 
1,718,781 
767,397 
66, 444 
418,184 
816,638 

Aaa. 

, 36,000 

1 1,374,000 

2.389.000 

4.610.000 

233.000 

3.658.000 

8.408.000 

1.739.000 

8.894.000 

2.097.000 

814.000 
91,000 

1.080.000 

901.000 

Acra. 

35,000 

1.408.000 
: 2.426,000 

4.774.000 

265.000 

3.439.000 

3.220.000 

1.622.000 

9.186.000 

1.980.000 

749.000 
71,000 

1 2,196.000 

Aera, 

28,000 

1.458.000 

2.545.000 

4.848.000 

265.000 

3.591.000 

3.395.000 

1.550.000 

9.316.000 

2.296.000 

754.000 
87,000 

2.311.000 

Aera. 

25.000 

1.359.000 

2.492.000 

4.674.000 

237.000 

3.471.000 

3.291.000 

930.000 

9.660.000 

2.218.000 

735.000 
79,000 

1,767,000 

Aera. 

29,000 

1.418.000 

2.613.000 

4.833.000 

264.000 

3.552.000 

3.207.000 

950.000 

10.094.000 

2.229.000 

737.000 

84.000 

2.208.000 

15.000 

United States 






26,117, 153 

31,374,000 

31,311,000 

32, 444,000 

30,938,000 

32,129,000 


a Prettmin^. 


Production of lint cotton {excludi'ng linters), in 600-pound gross weight hales, by States 
and total value of crop, 1905 to 1910. 


[As Anally reported by U. 8. Bureau of the Census, except 1910, which are preliminary estimates of 
Department of Agriculture.] 


State or Territory. 

1905. 

1906. 

1907. 

1908. 

1909. 

1910. 

Vtrgln!a.« 

North CiMtaa 

South CaroUna 

Georgia 

Florida 

Alabama 

Uisaiasippl 

Louisiana 

Texas 

Arkansas 

Tenneesee 

Missouri.. 

Oklahoma 

Indian Tmltory. 

AUotha 

Bda. 
14,913 
619, 141 
1,078,(M7 
1,682,555 
68,797 
1,238,574 
1,198,572 
513,480 
2,541,932 
619,117 
278,637 
42,730 
326,981 
350,125 
1,416 

Bala. 

13,862 

579,326 

876,181 

1,592,572 

55,946 

1,261,522 

1,530,748 

987,779 

4,174,206> 

941,177 

306,037 

54,358 

487,306 

410,520 

2,270 

Bala. 
9,223 
605,310 
1,119,220 
1,815,834 
49,794 
1,112,698 
1,468,177 
675,428 
2,300,179 
774,721 
275,235 
36,243 
j- 862,383 
2,734 

Bala. 

12,326 

646,958 

1,170,608 

1,931,179 

62,069 

1,345,713 

1,655.945 

470,136 

3,814,485 

1,032,920 

344,485 

61,907 

690,752 

2,296 


Bales. 

13.000 

675.000 
1,116,000 

1.750.000 

68.000 

1.174.000 

1.160.000 

200.000 
3,140,000 

815.000 

305.000 
48,000 

900.000 
a 12,000 

United States 

Total value of cn^. 

10,575,017 

13,273,809 

11,107,179 

13,241,799 


11,426,000 

BS 

■lii 






flCaUfomia. 
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COTTON— Continued. 

Cloaing prices of middling upland cotton per pound, 1897-1910. 

New New Mem- Calves- Bavan- Charies- Wllming- 

York. Orleans. phis. ton. nah. ton. ton. «otiouc. 

oiPoif>oiPoJfo.Sfo£fo!so3 


«*. Ctt.\ Ctt.l Ctt. CJs. fits. Cis. Ct«. CUA cti.l CU.\ Css. Cu.\ Cu. 


S il I K I 

•i 7H 5?, 7i ^ 

i 11 7J llj 7i 

' 12 7J 9B 7| 


1900 7i 11 71 lit 

1901 7 12 71 94 

1902 8A 9J 71 9} 

1903 8.8514.10 8* 13| 

1904 6.8517.25 61 16* 

1905 7.0012.60 « 12* 

1906 9.6012.25 9} llH 

1907. 

January 10. 70 U. 00 101 10* 

February 11.0011.25 lOl 10* 

March 10.9^11.49 lo| 11* 

April 10.9011.45! lOt 11* 

May 11.60 12.90 lit 12* 

June 12.8013.25 121 13 

July 12.85 13.50 12| 134 

August 13.00 13.55 121 13* 

September 11.75 13.56 111 13* 

October 10.8012.00 101 11* 

November 10.6011.80 lOl 11* 

December 11.7012.20 114 llH 


7« 5| 7H 64 7J 54 7i 5 i 

6 42 6* 41 6 4* 6 4! ( 

74 A 7J ^ 7* 54 74 5f ^ 

11 74 10 7* lOf 74 10| 74 1( 

91 7f 9H 7* 9i 74 M 74 I 

94 7j 9| 7* 9* 7* 91 ,7| i 

134 » 13| 8i 13| 84 134 Sl 1^ 

164 M 16 64 164 64 16 9 II 


124 6| 12 

llti 94 11* 


mi 


11* 6| 111 
Hi 9 114 


lOH 9i 10* 9| 10 91 10* 104 lOj 

11* 104 10* 10 10* 104 IDf 104 iq 

11* 10| lOi 109 109 10} 10 11 11 

ill 10| 11 104 lOf 10| 10 11 11 

12} 11 124 11 111 11 12 12 13! 

13* 124 12| 12} 12 134 131 

12j 13* 134 13i 


13* 111 13* 114 13 114 13 11} 134 

124 10 11* 10 11* 10 11* 10| III 

11* 104 10* IM 10* 104 10* 104 114 

12 10} 11* m 11* lOH il* lit H* 


Year I0.60|l8.5a lOJ 1,3* 10} 13} 10} | 13* 91 13* 9} 13 9} 1 13 ! 10} 13| 


January 11.3012. 

February 11.3511. 

March 10.4011. 

April 9.9010. 

May 10.2011. 


Ilf 124 lU 121 1 111 124 m Ilf 10| 11} lOH Ilf 114 


11.3911.89 111 HI H 
10.4011.69 10} 111 lOj 


111 10 111 10 


June 11.3012.20 111 111 11} 111 11^ 

July 10.7011.50 101 ll| 10 Ilf 10; 

August 9.50 10.85 9} lOl 9 10} 9j 

September 9.30 9.60 9 9* 9; 9| 9i 

October 9.00 9.45 8} 9 8 9} 9 

November 9.25 9.55 8} 9* 9 «| 9 

December 9.10 9.35 8H 8H 8} 9} 8j 


121 Ilf 124 10* 11! 

llii 111 111 11 111 ir 11} 114' lit Hi 

11 10} 11* 10} 114 10 11 104 114 10} 

10 9} 10} 9} 10{ 11 1! 9| 10} 104 

11 101 11} g| 11} 9| 11} 92 11} 10 

11 11* 111 11} 111 11 Ilf 111 n| 11} 

11 10} 111 10} n| 101 11 io| 11} 11 

10 9} 10* 9 104 9 10} Nominal. 10 

& 9* 9* 8f Ojt 8i 9 81 9* 9} 

9 9 9* 8} 8}} 8} 8H 8} 82 8} 

9 9 9* 8} 9 8} 8H Bf M 9 - 

9 8} 9 8} 8H 8} 8} 8} 8H 8} 


Year 9.0012.25^ 8H 12} t 8} 12} 8} 1 12} 8} llfj 8} I 11} 1 8} j 11} 8} 12} 


1909. 

January 9.2510.00 

February 9 6510.00 

March 9.6« 9.85 

April 9.9510.90 

May 10.8511.80 

June 11.2012.00 

July...! 12. 1013.15 

August 12.40^13.10 

September 12.4013.75 

October 13.3015.05 

November* 14. 2wl5. 2< 

December 14. 65 16. li 


82 91 9 9} 

^ 9} 9* 9} 

9} 94 9* 9* 

9?. 10* 9! 10} 

10* u 10* m 

IM 11} 102 111 
111 12| llJr 12| 
I2t 12} 12 12} 

12* 13* 12} 13} 
13 14* 13} 14} 

144 14H Ilf 15 
14} l^ IH 15| 


8H 9* 8} 
9* 9* 9 
9* 9* 9 


10* 9} 10* 9} I 
102 10 lOH 10} 


121 12 12 } 12 } 

13* 12 13* 112 13 12} 

14* 12} 14| 12} 14* 13 

14| 13} 14} 14 14* 13} 

14} 15} 14} 15* 14 


1910. 

January 13. 85 16. 10 

February 14. 10 15. 25 

March 14.6515.35 

April 14. 55 15. 30 

l&y 14.5016.05 

June 14.5015.40 

July 15.2516.45 

Aug^ 16. 20 19. 75 

September 13. 60 15. 66 

October 13. 75 14. 9C 

Noveml^ 14.5615.15 

Deoember 14. 80 lA M 


142 161 15} 151 14} 15} 14} 15} 15} 15} 

14| 15* 15 15} 14} 15 14} 15* 14} 15 

14* 14* 16 15 14} 14} 14H 14} uf 14} 

14* 14H 14} 14} 14* 14} 14} 14} 14 14} 

14 16} 15} 141 15} 14} 15 14} 15 

14 15 14| 15 14} 15 14| 14 

14 15* 141 I5| 14| 152 14}} 15 

14 15} 15 15 Ifl 15} 14} 15 

13 14} 13} 14 13} 14} 13* 14 13 14 

141 132 14 14 14} 13* 14}} 13* 14f 

14* 14} 141 15 Hi 16 iSH 141 14 14} 

14H J4| 16 14{ 15 14} 14}} 14} 14} 


14}} 13* 14f 
141 14 14| 

14}} 14} 14} 


Year 13.ao{l9.75i 13} I 15} 13} 15| 13} 15} 13* 16| I 18 15} 
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COTTON OBOT IN TH* ONITIS STATES, 1790^1910. 

Intelligent use ol the folloTing table depends upon observing these explanations; 

Yeab.— The year mentioned is, lor preductioh, that of planting and growth; but 
ginning continues into the following ^endar year. When, in want of figures for 
production, acommercial crop is taken, this repreeents the trade movement beginning 
^pt. 1 of the growth year and ending Aug. 31 of the following ^ear. The year for 
exports and imports begins Oct. 1 of the growth year for the penod 1790-1843 (1842 
is a nine-month year) ; July 1 for 1843-66 (1866 is a fourteen-month year); and Sept. 1 
for 1867 and subsequently; except that the average price of exports per pound g^ven 
for the years 1791-1800 (average for following and nearly coincident calendar years 
adopted) is derived from a report of Secretary of Treasury Woodbinry (Ex. Doc. No. 
146, 24th Cong., lat seas.). 

Pbobuction — NUMBEB Of BDNNiNO BALES. — 1790-1834 and 1839, production, 
total net weight in pounds divided by net weight per bale; 1835-38, 1840-48, 1850-68, 
1860, 1865-68, 1870^78, 1880-83, commercial crop, Latham, Alexander & Company’s 
Cotton Movement and Fluctuation; 1884-88, 1890-98, U. S. Department of Agricul- 
ture; 1849, 1859, 1869, 1879, 1889, 1899 and subsequently, production. Census; 1861- 
64, commercial crop. Production and Price of Cotton for One Hundred Years, by James 
L. Watkins, Bulletin No. 9, Bureau of Statistics, IT. S. Department of Agriculture. 
Linters included, 1899 and subsequently. Number of running bales of linters, 1899, 
114,544; 1900, 143,500; 1901, 166,026; 1902, 196,223; 1903, 195,752; 1904, 245,973; 1905, 
230,497; 1906, 322,064; 1907, 268,060; 1908, 346,126; 1909, 313,478. 

PBonuenoN — 500 -poond bales. — Linters included, 1899 and subsequently, with 
same number of bales as above for 1899-1902; 500-pound bales in 1903, 194,486; 1904, 
241,942; 1905, 229,539; 1906, 321,689; 1907, 268,282; 1908, 345,507; 1909, 310,433. 

Peoddction— NET WEIGHT PEE BALE.— 1790-1898, Bulletin No. 9, above, and 
Latham, Alexander A Company, above, except that for the census crops of 1849, 1859, 
and 1869 the equivalent 400-pound bale, net lint, computed for the census, is adopted; 
1899 and subs^uently. Census. Linters not included. 

PEODUcnoN-^TOTAL NET WEIGHT.— 1790-1834, production, report of Secretary 
Woodbury, above; 1839, production. Census; 1M^38, 1840-48, 1850-58, 1860-68, 
1870-78, 1880-88, 1890-98 ; commercial crop; 1849, 1859, 1869, 1879, 1889, 1899 and sub- 
s^uently, production, number of baies multiplied by average net weight per bale, 
linters not included. 

Pboduction— PEB ACHE.— 1868-78, 1880-88, 1890-98, 1900 and subsequently. Bu- 
reau of Statistics, U. S. Department of Agriculture; 1879, 1889, 1899, Census. 

Phice per found op unt. — 1869-98, and 1907 and sub^uently, farm price, 
Dec. 1, Bureau of Statistics, Department of Agriculture, specific inquiry; 1899, Cen- 
sus, total farm value divided by total net weight; 1900-1, no information; 1902-6, 
Census, New Orleans Cotton Exchange value for upland cotton, computed by multi- 
^ying total net weight hy mean exchange price for estimated average grade, and 
charleston and Savannah Cotton Exchange value for sea-island cotton. Linters not 
included. 

Total value op lint.— Total net weight multiplied by price per pound, except 
for 1899, Census. Linters not included, because included in value of seed,. which 
was in total as follows for the only years for which ascertainable: At the farm, 1899, 
$46,950,575; at the mill, 1902, $80,209,194; 1903, $84,050,000; 1904, $90,930,000; 1906, 
$75,470,000; 1906, $81,340,000; 1907, $87,330,000; 1908, $92,420,000; 1909, $123,740,000. 

Domestic eipobts.— Including reexports, 1790-1800, not including reexports- 
1801-19, American State Papers; 1820-1906, Bureau of Statistics, Department of Com, 
meice and hahot. Civil war, 1860-64, and deficient record of exports. Linters 
included, 1897 and subsequently; uncertain whether included before 1897 ^d after 
tiiis class of cotton first appeared in trade, soon after 1870. 

Imposts, less beexfobts.— Imports, including reexports, 1790-1800, not includ- 
ing reexpo^, 1801-18, American State Papers; 1819, Report of Secretary Woodbury, 
almve; 1820 and subsequently, Bureau of Statistics, Department of Commerce ud 
Labor; except that the impo^ given for the years 1791-93 are for the following 
calendar years, being near^ coincident with the commercial crop yem, and the 
report of impi^ for 1857-60 is wanting or only fragmentary as to quantity. 

LncTEBS.— 1899 and subsequently, included in production of running bales and 
equivaloit GOO-ponnd bales, and in consumption, included in dmueetic eoports, as 
ex^ainadabore. 



STATISTICS OF COTTON. 


577 


GoNSimmoK.— Linten included, 1899 and subsequently. No account taken^ of 
Btoo^ at beginning and end of year. The figures are brom the formula of production 
plus net imports minus domestic exports, and do not st^d for actual consumption 
for any certain year, concerning which see annual bulletins of Bureau of the Census 
concerning supply and distribution of cotton. 

Consumption op unmanupactubed pibeb— per cAPirA.—Weighted averages: 
1790-95, 1.12 pounds; 1796-1800, 2.05 pounds; 1801-5, 4.58 pounds; 1806-10, 3.98 
pounds; 1811-15, 4.56 pounds; 1816-^, 4.55 pounds; 1821-25, 4.54 pounds; 1826-30, • 
6.13 pounds; 1831-35, 6.05 pounds; 1836-40, 7.08 pounds; 1841-45, 10.98 pounds; 
1846-M, 11.78 pounds; 1851-55, 13.17 pounds; 1856-60, 21.65 pounds; 1861-65, 22.38 
pounds; 186^70, 10.15 pounds; 1871-75, 12.88 pounds; 1876-80, 15.43 pounds; 1881- 
85, 1736 pounds; 1886-90, 19.00 pounds; 1891-95, 19.10 pounds; 1896-1900, 22.45 
pounds; 1901-5, 23.03 pounds. 

Abea. — Of production and population: Contiguous United States; of trade: Con- 
tiguous United States, Alaska, fiawaii, and Porto Riw; of total and per capita con- 
sumption: Contiguous United States, no allowance being made for the production 
and trade of Alaska, Hawaii, and Porto Rico because too small, if anything, to affect 
the result. « 

FrvB-TEAR AVERAGES. — The percentages of production retained for consumption 
and the per capita consumption of unmanu^tured fiber are weighted averages; net 
weight per bale, yield per acre, and price per pound are means. 

Gold values. — All values have been reduced to gold for 1862-78. 

Bureau op the Census. — In the preparation of the following table the Bureau of 
Statistics of the Department of Agriculture has been favored with the cooperation of 
the Bureau of the Census of the Department of Commerce and Labor. 

1_70797‘'-tbk 1910 37 
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pTodueixon^ value^ domestic exports, net imports, and consumption of cotton in the United States, 1790-1909. 
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COTTON— Continued. 
Initmational trade in cotton, 1905-1909 n 


[Bales ol WO pounds, gross weight, or 478 pounds of lint, net.] 
EXPORTS. 


Coontry. 

Year be- 
gUmlng- 

1905. 

1906. 

• 

1907. 


- 

Brasil 

British India 

Jau. 1 

BaUt, 

111.069 

1,628,666 

229,160 

1,352,516 

164,814 

158,722 

96,851 

81,931 

44,098 

8,310,524 

117,167 

BaUi. 

146,060 

1,625,261 

214,656 

1,387,636 

169,840 

181,056 

105,827 

91,431 

48,174 

7,700,458 

137,225 

> Bala. 
126,308 
2,214,504 
275,608 
1,421,818 
193,357 
269,548 
111,005 
89,689 
56,910 
8,769,988 
160,971 

Boles. 

16,441 

1,423,692 

171,132 

1,315,068 

213,791 

248,768 

108,262 

83,985 

143,739 

9,152,070 

118,000 

Bala. 

45,974 

1,788,739 

176,761 

1,441,631 

270,387 

255,294 

134,994 

128,031 

el43,739 

8,149,477 

0148,000 

China 

Egypt- 

France. 

Germany* 

Jan. 1 
Jan. ‘ 1 
Jan. 1 
Jan. 1 

Persia 

Peru 

Uar. 21 
Jan. 1 



Total 



11,807,624 

13,692,706 

12,995,848 

12.683,027 





IMPORTS. 



Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jen. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 





Italy 











Total 





752,110 

220,252 

126,711 

1,104,700 

1,858,064 

761,328 

1,184,213 

01,384 

210,026 

791,248 

352.246 

89,154 

110.556 

4,017,610 

142,982 

292,657 


12,075,230 


762,887 

249,285 

144,484 

1,124,520 

1,896,837 

844,118 

842,749 

15,670 

208,638 

757,035 

401,400 

95,207 

109,592 

3,686,006 

137,415 

257,894 


11,532,746 


928,097 

287,095 

131,737 

1,258,161 

2,323,684 

1,006,293 

1,139,993 

3,820 

245,315 

821,027 

422,331 

95,208 

118,430 

4,302,404 

236,293 

299,007 


13,617,J 


816,444 

226.183 
126,546 

1,294,265 

2,189,209 

953,538 

890,132 

7,611 

243.184 
1,100,041 

437,752 

97,765 

107,309 

3,702,357 

154,662 

309.000 


12,655,018 


866,981 
306,583 
156,175 
1,469,837 
2,235,384 
880,187 
1,071,801 
69,071 
238,003 
d848,424 
325,486 
79,746 
109,590 
4,017,004 
193,940 
d 298,000 


13,158,212 


« See '^Getieral note," p. 507. c Year preceding. 

5 Not Including free ports prior to March 1, 1906. s Preliminary. 


InUmatioml trade in coUon-9eed ail, 1905-1909 

EXPORTS. 


Coontry. 

Year be- 
ginning— 

1905. 

1906.. 

1907. 

1908. 

1909. 

Belglnm 

Egypt 

France 

Netherlands 

Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 

Qailotu. 

1,252,803 

249,843 

511,743 

168,686 

6,323,686 

53,368,839 

38,003 

OalUmt. 

1,218,611 

360,883 

602,856 

106,062 

7,654,982 

40,297,852 

4,735 

CaUon*. 

1,371,671 

214,732 

543,110 

74,686 

8,402,909 

39,115,276 

4,089 

GalUnu. 

1,248,975 

231,564 

681,400 

267,693 

8,595,491 

48,930,381 

44,000 

OaUons. 

1,096,092 

896,982 

775,167 

44,409 

6,606,155 

45,514,436 

*62,000 

United 8tati» 

Jan. 1 

Total 


60,913.553 

50,247,981 

49,726,473 

59,999,504 

54,395,240 


o See ** General note," p. 607. 


h Pr uUmiiMuy , 
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International trade in eolUm~eeed oU, 190S-J909 — Continued. 


IMPORTS. 


Country. 

Year be- 
ginning- 

1905. 

1906. 

1607. 

1608. 

1909. 



1 

dISoM. 

1,165,468 

OeUatit, 

1,091,215 

Oaiione. 

1,106,262 

Qdiont. 

061,213 

(ToSom. 

1.378,723 



1 

178,797 

54,094 

70,339 

133.737 

118.632 



1 

6,499,759 

5.866.528 

9,391 

219,463 

30.306 



1 

3.037.814 

2.698,477 

2,680,250 

2,201,913 

2,207.063 



1 

759.755 

947,023 

1.189,127 

892,363 

0892,363 


Jan. 

1 


1,175,676 

1,664,614 



Egypt 


1 

416,962 

153,722 

51,674 

BK 

489,737 



1 

11,082,266 

16,767,840 

3,429,991 

235.683 

9.859.577 

8,971,580 

IFk cWitIH 

6. 479, 373 



1 


15,109,019 

■itirr vjvliiB 




1 

902,692 

■mIijUMVE 



Apr. 

1 

224.712 

192,520 

241,728 

322,839 


1 



289,058 

|n 

4 319,643 



1 

3,881,825 

3,809,854 

5.489.939 



1 

4,764,653 

5,418,951 

5,950,945 

4,432,512 



1 

387,607 

352,461 

370,617 

355,962 

4 355,962 



1 

4,048,873 

342,341 

3,224,727 

804,092 

3,922,618 

4,584.145 

4.893.653 


July 

1 

02,568 

»2,66S 

02,568 



792,753 

8,092,742 

3,670,815 

6,279,000 

86,460,000 






68,233,653 

55,637,615 


56,876, no 

55,066,080 


■■■[ 


a Year preceding. • « Data for 1907. 

Not including tree porta prior to March, 1906. d Prcliminai/. 


TOBACCO. 


Tcbaeco crop of oountriet named, 1905-~1909, 


Country. 

1905. 

1906. 

1907. 

1908. 

1909. 

NORTH AMERICA. 

United States: 

Powiir, 

633,034,000 

6.000,000 

PoMdr. 

682,429,000 

8,000,000 

PoWRi*. 
698, 126,000 
13,000,000 

Found!. 

718,061,000 

10,000,000 

Found!. 

949,367,000 

10.000,000 

NoicdaUgaous— Porto Rico* 

Total United 8tates(except 
Philippine Islands) 

Canada: 

639,034,000 

690,429,000 

711, 126,000 

728,061,000 

059,357,000 

6.500.000 

3. 100.000 
107,000 

7.575.000 

3.750.000 
107,000 

(») 

43,000,000 

107,000 

43,504.000 

4 7,606,000 
107,000 

4 5,610,000 
• 7,656,000 
107,000 




9,707,000 

11,432,000 

3, 107,000 

11,267,000 

13,373,000 


48.783.000 
1,983,000 

40.574.000 
422,900,000 

28.629.000 
• 1,300,000 

34.711.000 
430,600,000 

55.603.000 
• 1,300,000 

/ 34, 711,000 

36.400.000 

66,650,000 
• 1,300,000 
/34, 711,000 
432,500,000 

59,323,000 
<1,300,000 
/34, 711, 000 
•32,500,000 





162,981,000 

797,101,000 

832,347,000 

874,489,000 

100,664,000 

SOtrTH AMERICA. 

§§§§§§§ 

§§§§§§§- 

§§§§§§§ 

• 31,000,001) 
3,000,000 
65,460,000 
•6,000,000 

5144.000 
13,000,000 

1.500.000 

§§§§§§§ 

§§§§§§§ 



Chile 




Total 

106,575,000 

103,717,000 

120,104,000 

00,040,000 

117,306,000 


•UndAeM eftfamtc. * krena prodfietien m naoflBolally eftiinatod. 

ftSUlilerop* 210 data. /I>atami906. 

^rTmpn^ing: dEftiaiatad&vm official retami of aeteafs. 

AEirtinafd from eauai for MOO. aSxporta. 
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TOBACCO — Continued . 


Tohaeeo crop of eountriet named, Continued. 


Country. 

1905. 

1906. 

1907. 

1908. 

1909. 

ST7ROPE. 

Austria-Hun^^ : 

Austria 

Hunsary 

Bosnia-Herzeeovina. . 

Total Austria-Hungary. . . . 

Pound!. 

14,360,000 

103,076,000 

8,753,000 

Pound!. 

17,884,100 

160,616,000 

10,077,000 

Pound!. 

15,129,000 

135,013,000 

6,3^,000 

Pound!. 

14,630,000 

165.638.000 

06.396.000 

Pound!. 

19.188.000 
159,000,000 

11.464.000 

126, 189,000 

188,577,000 

156y538,000 

186,664,000 

189,652,000 

Bulxaria 

Denmark.... 

France 

Germanv 

Greece 

Italy 

Nemerlands 

Roumania... 

Bussia (Including Asiatic) 

Serria 

Sweden 

Turkey (Including Asiatic)i 

16.646.000 

8.638.000 
340,000 

53.863.000 

70.240.000 
20,000,000 

15.605.000 

1.490.000 

8.694.000 
214,050,000 

2.086.000 
2,713,000 

100,000,000 

15.001.000 

14.171.000 
340,000 

36.416.000 

70.713.000 
<18,300,000 

14.494.000 

1.609.000 

9.994.000 
162,020,000 

2.381.000 

2.661.000 
100,000,000 

19.476.000 

9.016.000 
160,000 

40.810.000 

61.665.000 
<14,300,000 

14.999.000 

1.700.000 

15.554.000 
226,258,000 

2.422.000 

2.300.000 
100,000,000 

18.597.000 

7.607.000 

5160.000 

50.056.000 

75.858.000 
<16,500,000 
0 14,999,000 

1.700.000 

16.099.000 
207,948,000 

1.732.000 

2.270.000 
100,000,000 

18.597.000 

7.819.000 

5160.000 

050.056.000 
62,122,000 

<18,300,000 

10.479.000 
0 1,700,000 

12.098.000 

176.953.000 
o 1,732,000 
0 2,270,000 
100,000,000 

Total 

ASU. 

BrlUsh India c ... 

British North Borneo t 

Dutcb East Indies; 

Java/ 

Sumatra East Coast of 

Total Dutch East Indies.. . 

Japanese Empire: 

Japan 

Formosa 

Total Japanese Empire 

640,554,000 

636,677,000 

665, 198,000 

700,190,000 

651,938,000 

450,000,000 

3,009,000 

450,000,000 

3,264,000 

450,000,000 

2,953,000 

450,000,000 

3,155,000 

450,000,000 

2,819,000 

116,000,000 

43,635,000 

112,000,000 

47,363,000 

WH 

mBB 

4 67,000,000 
4 49,942,000 

150.635.000 

89.931.000 
187,000 

159,363,000 

176.460.000 

100.390.000 
471,000 

132,460,000 

116,942,000 

96,997,000 

380,000 

91,374,000 
o 471,000 

e 91,374,000 
5 471,000 


97,377,000 

100,861,000 

91,845,000 

91,845,000 

Philippine Islands 

*38,200,000 

740,962,000 

*46,800,000 

*40,056,000 

*38,725,000 

40,258,000 

AFRICA. 

Algeria. 

British Central Africa 

Uaurltins 

Nyasaland 

■iUSttiBliliil 

770,330,000 

716, 185,000 

701,864,000 

13,006,000 

326,000 

13,000 

326,000 

11,668,000 

1,037,000 

13,000 

1,037,000 

14, 177,000 
585,000 
16,000 
585,000 

9.306.000 

0585.000 
28,000 

570,000 

a 9, 306, 000 

5 585,000 
39,000 
1,233,000 

Union of South Africa: 

Cape of Good Hope 

Natal 

Orange Blver Colony .... 
Transvaal 

Total Union of South Africa 

5,000,000 

2,623,000 

650,000 

73,226,000 

5,000,000 

3,103,000 

<650,000 

73,228,000 

5,000,000 

2.771.000 
<660,000 

5.077.000 

5,000,000 

3.105.000 
<650,000 

2.754.000 

5,000,000 

2.527.000 
646,000 

2.891.000 

11,499,000 

11,979,000 

13,498,000 

11,509,000 

11,064,000 

Total 

25, 170,000 

25,734,000 

28,861,000 

21,996,000 

22,227,000 

OCXANIA. 

Australia; 

Oueensland 

New South Wales 

Victoria 

798.000 

562.000 

125.000 

1,146,000 

821,000 

157,000 


274.000 

385.000 

310.000 

604.000 

430.000 

296.000 

Total Australia 


2,124,000 

1,393,000 

969,000 

1,330,000 

Pill j 

■iHauji 

1,000 

44,000 

38,000 

18,000 

Total 

1,486,000 1 

2,125,000 

1,437,000 

1,007,000 

1,348,000 

Orand total 

iiiHu 

sm 

1,418,177,000 


2,595,247,000 


• Year pnoedlng. 

» Data mr igo7. 

. e Dnofllotal wtiinate. 

* Av an^ ptodoetlon aa unoffldaU; estimated. 

/ Ezporti, oflldat returns tor praduetion ate less Otan exports. 


t UnofiSclEd estimate, 
k Estimate from letums of tbe census. 
< Data tor 1905. 

) Data tor 1904. 




































































YEARBOOK OF THE DEPAEXMEKT OP AGEICULTUBB. 
TOBACCO— Continued. 

Acreage, production, value, etc., of tobacco in the United States, 1900-1910. 


tgm , 1,046,000 

tSi 1,039,000 

1902 !"!!!!!!! 1,031,000 

19ffi" 1,038,000 

19M 806,000 

mS'*";!!" 7».000 

1908 875,000 

1908’ 1,180,000 

1910 ;;";;;;;;; 1,234,000 


Average 

^eld 

p^aw. 

Production. 

Average 
fann 
price per 
pound 
Dec. 1. 

Farm valne 
Dee. 1. 

Pounds. 

Pounds. 

Cenit. 

i IMlart. 

778.0 

814,345,000 

&6 

53,661,000 

788.0 

818,953,000 

7.1 

68,283,000 

797.3 

821,824,000 

7.0 

67,564,000 

78&3 

815,972,000 

6.8 

65,615,000 

81ft 0 

660,461,000 

8.1 

63,383,000 

816 6 

633,034,000 | 

8.5 

53,519,000 

857.2 

682, 429,000 

mo 

68,233,000 

85a5 

698,126,000 

10.2 

71,411,000 

82a2 

718,061,000 

10.3 

74, 130,000 

8043 

949,357,000 

mi 

96,719,000 

7m.8 

984,349,000 

9.3 

91i 459,000 


Imports Of 

orportsof 

tttred, fiscal 
year Win- 


Pounds. Poundi. 

315,787,782 26,851,253 


Condition of growing ccop. 


1901 301,007,365 29,428,837 

19Q2' ^ • 368,184,064 34,016,956 

19« 311.971,831 31,162,636 

^ 334,302,091 33,288,378 

toS"' 312,227,202 41,125.970 

iM8' 340,742,864 40,898,807 

mm 330,812,658 35,005,131 

^ 287,900,948 43,123,196 

^ 357,196,074 46,838,330 

19I0! 


Acreage, produclion, and vahe of tobacco in the United States in 1910.^ 


Aug. 1. 

Sept. 1. 

When 

har- 

vested. 

P.rt. 

P. «. 

P. d. 

82.9 

77.5 

761 

721 

78.2 

8L5 

8L2 

8L5 

841 

82.9 

834 

82.3 

83.9 

837 

85.6 

84.1 

8A1 

85.8 

87.2 

86.2 

846 

82.8 

82.5 

848 

86.8 

843 

84) 

$3.4 

802 

81 3 

7&5 

77.7 

802 


State, Territory, 
or Division. 

Acreage. 

Production. 

Farm val- 
ue Decem- 
ber 1. 

N. Hampshire.... 

Vermont 

Kassachusetts.. . . 

Coamecticat 

New Ywk 

I^nnsylvaoia — 

Acres. 

100 

200 

4,400 

13,400 

5,900 

33,000 

Pounds. 

172.000 

320.000 

7.812.000 

23.182.000 

7.375.000 

49.500.000 

DoBars. 

25,800 

46,400 

1, 141,800 
3,826,030 
620,875 
4,603,500 

N.Atlantic 

57,000 

88, 161,000 

10,369,406 

Maryland 

Virpnia 

WestVirgiiiia.... 
NorttCandlna... 
Booth Candina... 

Georgia 

Florida 

§§§§§§§ 

19.666.000 

124.800.000 

12.800.000 

129.600.000 

18.900.000 
1,088,000 

2.380.000 

1,614,205 
U, 233, 000 
T 318, 400 
13,737.600 
1,625,400 
217,600 
547,400 

8. Atlantic 

469,600 

309,233,000 

30,192,606 


Dlifiots 

Wisconsin.. 


N.C.W.Mlffl. 
B 


Kentucky.. 

Tenneesee.. 

Alabama... 

HlsBlsstppl. 

Lonlslana.. 

Texas 

Arkansas... 


92,700 75,087,000 6,382,395 
27,000 23,760,000 2,257,200 


Acreage. 

Production. 

Farm val- 
ue Deoent- 
ber 1. 

Acres. 

1,600 

30,200 

Pounds. 

1,284,000 

31,710,000 

Doikrs. 

120 , ceo 

2,378,360 

151.500 

131,821,000 

11, 137,925 

7,500 

7,875,000 

945,000 

7,600 

7,876,000 

945,000 

470,400 

85,000 

600 

100 

500 

700 

900 

381.024.000 

64.600.000 

300.000 
55,000 

275.000 

430.000 

586.000 

33, 149,088 
6,496,400 
80,000 
11,000 
68,760 
106,000 
93,600 

568,200 

447,269,000 

38,913,838 

1,233,800 

984,349,000 

91,458,773 


Ohio.... 

Indiana. 
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Average yield per acre of toha^ in ike United Statee. 


State. 

10-year averages. 

1901 

1902. 

1901 

1904 

1905. 

im. 

1907. 

1908L 

1909. 

i9ia 

lSfi6- 

1875. 

187fr- 

1885. 

1886- 

1895. 

1896- 

1905. 


Lbi. 

Lbt, 

Ibt. 

lbs. 

TM. 

Lbs. 

Lbs. 

Lbs. 

m. 

Lbs. 

Lbs. 

1.5a 

Lbs. 

Lbs. 













flRTn 

rvTTn 

















Ifassachusetta 


1,497 

1,597 

1,695 

□yE 

1,560 

1,400 


l.RiO 

1,750 

1,525 


1,600 

1.730 

Connecticut 

1,430 

1,354 

1,532 

1,549 

1 ,Wfl 

1,712 

Oiaa 

1,685 

1,725 

1,7.35 

1,51(1 

1 6Sf 

1 wa; 

1 730 

New York 

8og 

1,295 

,1,14$ 

1,143 

i,134 

1,250 

1,125 

1.145 

1,145 

1,250 

1,150 

1,175 

1,175 

1,250 

Pennsylvania. 

i,m 

1,222 

i,2o;i 

1,284 

1 49.5 

1,275 

1,416 


l,.37f 

1,375 

1,200 

1.325 

985 

1,500 

Maryland 

620 

705 

5?l 

646 

mr 

625 

650 

621 

AV 

600 

660 


710 

690 

Vlr^a 

UK 

637 

59$ 

•|i7.1 

635 


KS 

7W 

67, 5j 

675 

760 

815 

77.5 

780 

Weet Vb^na 

686 

591 

65t 

673 

58t 

635 

640 

710 

7»( 

780 

720 

750 

875 

640 

North Carolina 

577 

522 

53( 

592 

561 



685 

60$ 

580 

625 

670 

600 

600 





























Bffii 










KW 




■3^ 


Ohio 

844 

889 

782 


873 

885 


Bfn 

850 

!,060 

900 

670 

925 

810 

Indiana 

711 

7K 

664 

742 

7» 



691 

git 

915 

MO 

HO 

950 

880 

lUlnoia 

725 

7a 

585 

645 

424 





82C 

K7n 

755 

750 

760 


1,05( 

50l 


689 











Wlsoonaln 

893 

931 

970 

1,312 

1,354 

n^fi] 


1,282 

1,370 

1 , 275 

1,100 

1.130 

ini^ 

1,050 

Mlfiflouri 

m 

«h' 

751 

689 

4.V 

85( 

l|j^^ 

626 

771 

730 

82.5 

87f 

88,5 

1,050 








I^R?8 








Tennessee 

69$ 

660 

641 

464 

717 



730 

768 

7W 

800 

ms, 


760 

Alabama 

.531 

221 

4(U 

38U 

2« 

|BW 


37^ 

4.V 

51( 

45{ 

45i 

BW 

500 


53! 

28i 



576 







IHP7 




594 






Kn 


Hn 














Ess 

KS 



KSi 



Arkansas 

746 

604 

643 

533 

344 

640 




695 

570 

m 

IS 

650 

United States 

7U.8 

736.2 

721.5 

759.2 

78&o!797.3 

1786.3 

1 

819.0 

815. 6|857.S 

85a5 

820! 

8M.S 

797.8 


Average farm, value per acre of iohacxo in the United States December 1 . 
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TOBACCO — Continued. 


Avemgefarm, pria of lobaeco per pound in the United Slatee. 


Price Dee. 1 , by decades. 


Price Dec. 1, by years. 


State. 

1966- 

1S7S. 

1S76- 

18S5. 

1896- 

1895. 

188fr- 

1995. 

19QL 

1901 

1903. 

1904. 

1906 

1906 

1007. 

1906 

1906 

1916 


Cb. 

CU. 

Os. 

a$. 

CU. 

CU. 



CU. 

CU. 

CU. 

CU 

ncf. 

CU. 



























EX 

E|W 



Massachusetts 

1&8 

112 

16.6 

14.fi 

126 

lao 



16 9 

16 5 

Ei 




Cexmectleut 


m 

1.5.: 

16. .5 

]&( 

ia( 



li^ 

16( 

1L.5 

Kj^ 

bTV 

ftii 

New York 

m; 

111 

12. ( 

R7 

7.( 

^TTr 



ll^ 

,bF 

EE 

65 

ae 

65 

Pmnsylrftnift. . . 

11.^ 

me 

12.( 

7.6 

6.( 



■TV 

lafi 

'■K 1 

7.5 

16 5 

Bj r 

ETI 

Mary land 

&( 

6.6 

6.2 

5.7 

6.< 









Bu 

Vlr^la 

ti.4 

7.] 

7.( 

&fi 

&( 



KmI 



j 

B^ 

B? ? 



lai 


li 

&2 

R( 


K£ 






BP >! 

10.3 


11. ( 

■tiTil 

9.6 

7.7 

ft( 

7.C 

K£ 



iBf c 



Bj 

im 

Sonth CaroUoa 

11.2 

13.5 

14.1 

7.5 

7.( 



K't 

Bin 

■u ^ 

s 


Bj ^ 

6ft 

OMi^a 

IK 4 

t4.( 

16.6 

15.9 

1R( 

Ht 


2a( 

jBfi] 

E! S 



lEj i* 

,76 0 

Florida 

2LC 

1&6 

31.2 

27.5 

27.1 

sac 

31C 

31.6 

BfJtii 

'w2 

s 

'KmiII 

Kfi p 

210 


&<] 

6.6 

V.( 

KSl: 

7.( 

7.C 

7.7 

K( 

64 



16 5 

16 6 

65 


6.4 

6.2 

&6 










■nr 

vn 

DUnob 


6.7 

7.6 

7.0 

7.0 


ai 

&4 

60 

Be 

EX 

■EX 

ILO 

66 


Uf 

Hi 


7.2 

7.( 


R( 

6.6 







WisooQsin 

Tilcl 

me 

&5 

7.4 

ao 

7. a 

R8 

7. a 

160 

16 5 

ft. 5 

16 9 

62 

7,5 

Missouri 

7.9 

7.1 

7.J 

las 

ia( 

■1^ 


EE 


9,(’ 

11, f 

17. f> 

13 r 

17.0 

Kentucky 

7.4 

7.{ 

7.2 

6.( 

at 



64 


7,7 

16? 

61 

16 I’ 

67 

Tennessee 

y.4 


7.t 

7.1 

6.4 



M 

7.1 

7.1 

ftf 

'BUS 

7.f 

64 

AtabAnt» 

lat 

16.5 

US 

IRfi 

tat 

Rif!] 

ffniTI 

1&6 



2 a c 

Rjn 

26 r 

aao 

ULvikaippI / 

M4 

i&o 

as. a 

IAS 

]& c 

l&O 

lAC 




sac 

e3Iw!: 

2Af 

260 



' 

7 


28.0 

29.0 

2ao 

21.5 

16 0 


2&fl 





20.2 

17.2 



W.4 

16.0 

?7.0 

29 0 

19 6 

19 0 




962 

260 

Arkansas 

iaii| 

K5 

las 

12.4 

lao 

110 

110 

110 

uo 

110 

16 5 

1^ 

160 

160 

United States 

9.0 

7.7 

RO 

7.2 

7.1 

7.0 

&6 


65 

lao 

16 2 

16 3 

161 

61 


Intemaiumal trade in unmanufactured tobacco, J90S-J909.** 

EXPORTS. 


Country. 

Year be- 
glnnin*— 

1905. 

1906. 

1907. 

1008. 

* 1909. 




Pounds. 

6,171,178 

Potttidf. 

9.722.914 

Pounds. 

7,754,768 

21,637,704 

65,450,601 

28,787,031 

2,678,406 

PeiMdr. 

4,073,480 

Pounds. 

5 6,222,568 
21,456,931 
565,678,907 
17. 195, an 
4,347,606 
« 4,075,075 
49,468,425 
5131,668,981 



1 

18,087.919 

19.093,790 


Bradi 



44,953,473 

22,824,730 

5,749,096 

4,617,805 

32,808.Q6S 

106,081.978 

52,094,709 

32,129,846 

19,006,506 

6,532,100 

4,076,075 

40,111.022 

175.685,251 

10,781,318 



1 

28,092,899 

3,493,435 

4,390,497 

28,568.069 

160,3^,243 



1 



1 

4,426.619 

19,135,847 

156,810,583 

CuW 


1 



1 




13,036,375 

17,600,658 
4,023,645 
' 4,845,341 
26,685,768 
18,317,207 

14,934,501 

4,479,963 

5,163,992 

23,689,657 

14,246,861 

13. 169.886 

Mexico 



4,330,383 

4,003.120 

19,832,747 

3,884,456 

8,751,654 

24,927,663 

17,117,823 

II 



1 



1 



1 

15.937,120 



1 

11,675,366 

15,179,810 

22,947,168 

16,666.594 

Tuitey^ 

Mar. 

14 

39,267.984 

39,267,984 

386,730,455 

9.872,908 

89.267,984 

39.207,984 


Jan. 

1 

292,925,181 

317,399,986 

25,094,185 

105,456,871 

38,790,000 


14,230,829 




Tttai 



559,113,356 

777,948,332 

773,813,339 

764,299,982 

818,464,626 






• See “ Oeoerel note/' pefs W. 

* FreUmliiary. 


«Yeer preeedlt 
« DeU ler 1900. 
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TOBACCO— Continued . 


IntmuUional trade in unmanu/actural iohaeeo, J90S-I909 — Continued. 
ncPO&TS. 


Country. 

Year be- 
inning— 

1905. 

1 1906. 

1907. 

1908. 

1909. 



1 

7,081,032 

5,371,534 

50,860,488 

' 8,353,648 

1 7,538,329 
52,855,812 
21,146,214 

8,689,694 

10,500,798 

11,756,931 



1 

10,169,916 

12,886,746 

9,370,516 




36,349,587 

43,908,354 

20,927,037 

! 48,820,867 



1 

22,141,027 

6.512,590 

14,738,678 

12,116,533 

9,744,429 

16,501,051 

20,158,453 

1 21,194,579 

Bri^b India 



' 5,284,205 
' 14,821,069 
16,034,533 

10.399.202 
18,250,013 

9,548,533 

54,816,081 

131,495,120 

45,918,749 

46,588,181 

3,487,734 

4,355,601 

30.043.202 
8,361,847 

4,993,124 

17,338,976 

17,770,000 

11,208,298 

16,801,016 

6,618,473 

16,760,080 

11,234,667 

19,896,714 

7,514,446 
' 12,744.798 







' 8,273,200 




3.306,900 




19,147,819 

18,753,130 




‘ 8,956,123 
i 66,966,994 
178,936,160 
28,127,670 
42,252,451 
2,956,905 
5,388,004 
48,907,491 
7,221,852 
16,048,105 
82,444,539 
33,887,947 
56,276,364 

9,834,354 
62, .557, 408 
156,698,138 
! 43,913.866 

1 50,172,040 
3,877,092 
5,713,143 
51,055,584 
0,213,130 

9,561,443 

63,594,945 

170,494,442 

44,893,159 

9,477,672 

44,485,742 

172,018,104 







Italy 


1 

49.666,772 




47,965,176 

3,648,473 

5,160,110 

31,921,214 

52,343,677 




3,700,179 

6,990,132 






1 

40,907,520 



1 

9,165,985 

9,135,007 



1 

15,747,394 

17,561,367 
87,329,290 : 
34,088,288 
50,720,308 

16,721.617 

16,542,877 




83,766,884 

41,726,224 

55,711,151 

87,933,057 

85,654,211 



I 1 

87,665,211 

44.221.940 

Other countries 



61,800,000 

1> 62,002,000 





\t2»,2»,062 

W, 405, 620 

\^T»,bTl,2ai 




1 



\ 

\ 


* Not iaoludlDig Iro* porta prior to Match 1, 190ft. k Prattxntoary. 


PLAXSBBD. 


F/ox area of counlrU$ 1997-1909. 


Country. 

1907. 

1906. 

1909. 

Country. 

1 1907. 

1 1W8. j im. 

KOBia iJiiBrci. 

United Stttes 

JLere*. 

2,864,000 

Aeree. 

2,679,000 


gytopg— contd. 

Russia: 

Russia proper. . 

Pdand 

Nortbem Cau- 
casia 

Acrti. 

3,370.200 

93,800 

58,700 

Acree. 

1,250,900 

87,600 

63,500 

Acres. 

3,120,200 

90,600 

63,300 

Canada: 

Manitoba...... 

Saalcatcbewan.. 
Alberta 

Total 

25.900 

128,500 

6,500 

23,400 

110,000 

5,900 


Total Russia 
(European). 

Servia 

3,522,700 

3,401,900 

3,274,100 

160,900 



Mexloo 

BOOTH AMBBICA. 

Argentina 

Uruguay 

Total 

XOBOFE. 

Austria-Hungary: 

Austria 

Huagaryproper 

Croatla-atTO- 

nla 

Boania-Hene- 
goTina 

Belghim 

Bnlgaria 

Trance 

N^eriuds 

Kmumalt 

(ff) 

(“) 

(«) 

6,200 

4,700 

59.760 

(«) 

4.500 

40,900 

S 

38,100 

2,942, 100 
73,000 


3,791,300 

45,300 

United Kingdom 
(Ireland) 

ASU. 

BriUsh India, In- 
ciudine such na- 
tive States as re- 
port 

3,743,200 

2,099,400 

2,997,000 

1,015,100 



154,900 

»,aoo 

17,700 

(•) 


111.100 

(•) 

<•) 

(•) 

Russia: 

Central Asia... 

Siberia 

Transcaucasia. . 

Total Russia 

5 52,900 
101.900 
(■) 

5 75,300 
IU,700 
(«) 

176,600 

128,800 

22.900 



328,300 

56,000 

400 

58,900 

4\?6fl0 

31,700 

61,200- 

300 

70.600 
l«) 

35.600 
44,900 


AFBICA. 

Algeria 

4,300 

1,000 

(•) 

1 


• NoolB(^dat«. kFourproTiiicMODl7. 
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Fhjx crop of countriet -named, 1907-1909. 



Seed. 

Fiber. 


1907. 

1908. 

1909. 

1907. 

1908. 

1909. 

NORTH AHSRICA. 

United States 

BuaUls. 

25,851.000 

25,805,000 

BiuktU. 

25,856.000 

Pounds. 

Pounds. 

Pounds. 





Caztada: 

Manitoba 

317,000 

281,000 

317,000 




Saskatcbewan 

1,365,000 

1,144,000 

74,000 

1,787,000 




Alberta 

50,000 

109,000 









Total 

1.732.000 

1,499,000 

2,213,000 









Mexico. 

150.000 

150,000 











Total North 
America. 

27.733.000 

27,454,000 

28.219,000 








aOUTR AMXntCA. 







Argoitina 

32,502.000 

43,333.000 

723,000 

41,291.000 

522,000 





863,000 








TotaL 

33,365,000 

44,056,000 

41,813,000 





EtmOPE. 







Anstria-Hungary; 

1,239,000 

260,000 

7.000 

4.000 

933.000 

190.000 
30.000 
4,000 

852.000 

200.000 
30,000 

4,000 

102,158,000 

26.018.000 

10,352.000 

1.400.000 

§§§§ 


Hungary proper 

Croatia>SIaTODia 

Bosnia^Henegovina. 

30,000,000 

9,000,000 

1,400,000 

Total Anstria' 

"1,510,000 

1,156,000 

1,086,000 

139,928,000 

104,332,000 

98,636,000 



300.000 
2,000 

613.000 
(«) 

392.000 

159.000 

300.000 
2,000 

722.000 
(«) 

341.000 

180.000 

300.000 
2,000 

436.000 

281.000 

219.000 

205.000 

27,000.000 

27,000,000 

77,000,000 



44.046.000 
7,000,000 

26.318.000 

5.018.000 

47.886.000 
7,000,000 

19.092.000 

30.494.000 
7,242,000 

13.438.000 







Bossia: 

19,176,000 

925.000 

467.000 

17,326,000 

903.000 

410.000 

r" ' 

19,767,000 

948.000 

583.000 

1,683,201.000 

70.000. 000 

26.000. 000 

1,500,000,000 

70.000. 000 

28.000. 000 

1,022,484.000 

42.450.000 

26.130.000 

Poland., . 

Northern Caucasia. . 

Total Rasria( Eu- 
ropean) 

20,568,000 

18,639,000 

21,298,000 

1,679,201,000 

1,596,000,000 

1,091,064,000 





1,601,000 

1.425.000 

26.089.000 

1.082,000 

1,547,000 

17,745,000 



22,000 

22,000 

22.000 


United Kingdom (Ire- 









23,566.000 

21,362,000 

23,849,000 








JiSlk. 







British India, inchidliig 
snch native States as 
rqwrt. 

17,008.000 

6,528,000 

11,908,000 




Bnasia: 

>545,000 

581.000 

160.000 

§§§ 

966.000 

771.000 

107.000 

27.000. 000 
47.700.000 

10.000. 000 

77.000. 000 
45,785,000 

10.000. 000 

61.864.000 

88.109.000 
6,429,000 

Siberia 

Transcaucasia. 

Total Bnasia 
(Asl^) 

1,276,000 

1,442,000 

1,644,000 

84,700,000 

82.766,000 

96,402,000 


Total Asia. 

18,284,000 

7,970,000 

13,762,000 

84,700,000 

82,786,000 

96,402,000 


ARICA. 








12,000 

8,000 

10,000 


’ 







a2,9l»,0» 

00,860,000 

[07,843,000 

7,042,300,000 

.907,601,000 

1,884,664,000 



•NoofBdtlOtto. f * ^ oflMd retarm. 


















STATISTICS OP PLAXSEED. 


591 


FLAXSEEl) — Continued. 

Acreage, production, value, etc., o/JUaeeedin the United StaUe, im- 1910 . 


Year. 

Acreage 
sown and 
barrested. 

Average 
yield per 
acre. 

Production, 

A^age 
farm 
price 
Dec. 1 . 

Farm value 
Dec. 1. 

Condition of growing crop. 

July 1. 

Aug. 1. 

Sept. 1. 

When 

har^ 

vested. 

1902.. . 

1903.. . 

1904.. . 

1905.. . 

1906.. . 

1907.. . 

1906.. . 

1909.. . 

1910.. . 

A.cra. 

3.740.000 

3.233.000 

2.284.000 

2.635.000 

2.506.000 

2.864.000 

3.679.000 

2.742.000 

2.916.000 

BtuheU. 

7.8 

8.4 
10.3 
11.2 
ia2 

9.0 

9.6 

9.4 

4.8 

SusheU. 

29.285.000 

27.301.000 

23.401.000 

28.478.000 

25.576.000 

25.851.000 

25.805.000 

25.856.000 

14.116.000 

Cenii. 

lO&O 

81.7 

99.3 

84.4 

101.3 
95.6 

118.4 

152.6 

230.6 

DoUan. 

30.815.000 

22.262.000 

23.226.000 

24.049.000 

25.896.000 

24.713.000 

30.577.000 

39.466.000 

32.554.000 

J>. a. 

P. ct. 

P. ct. 

P.ct. 

86.2 

86.6 

92.7 

98.2 

91.2 
92.5 
05.1 
65.0 

80.3 

78.9 

96.7 
62.2 

91.9 
86.1 

92.7 

51.7 

80.5 

85.8 

94.2 
89.0 

85.4 

82.5 

88.9 

48.3 

74.0 

87.0 

91.5 
87.4 

78.0 
81.2 

84.6 
47.2 


Acreage, production, and value ojfxmccdin the United StaUe in 1910, by Statce. 


State. 

Acreage. 

Average 
yield per 
acre. 

Produc- 

tion. 

Average 
farm 
price 
Dec. 1. 

Fann 
value 
Dec. 1 . 

WisooQjin 

Acres. 

18,000 

BuiheU. 

B\t*luli. 
180,000 
3,540,000 : 

DeHart. 

2.20 

2.30 

DoOart. 

Iowa 

472,000 

7.5 


Missouri 



195,000 

2.20 

429. nm 

North Dakota 


8. 4 

168,000 

2.10 

353.000 

13.578.000 

7.557.000 

180.000 
861,000 

South Dakota 

X , UIa/, Uuv 


5,778,000 

2.35 

Nebraska i 

vvU, tSH/ 

5.0 

8.0 ; 

3,300,000 

2.29 

Kansas 

50,000 

80,000 

410,000 

45,000 

2.25 

2 . 10 

' 1.12 j 

Montana 

5,000 

9.0 



7.0 

420,000 

2.40 

1,006,000 


2,9ie,0(» 

4.8 

14,116,000 

2.306 

32, 554,000 


Average farm price offiaxeeed per brtehcl, on the first of each month, 1909-mo. 


Month. 

Uq 

Ste 

Ited 

ktes. 

Nc 

Atl] 

Ste 

irth 

intlc 

ktes. 

South 

Atlantic 

States. 

N. Cen. 
States East 
of Miss. R. 

N. Cen, 

States ISfert 

1 of Miss. R. 

South 

Central 

Statce. 

Far West- 
ern States. 

1910. 

1909. 

1910. 

1909. 

1910. 

1909. 

1910. 

1909. 

1910. 

1909. 

1910. 

1909. 

1910. 

1900. 

January 

Februarv 

CU. 

171.2 

192.0 

193.1 
193.9 

209.5 

195.5 

183.6 

209.7 
220.0 

233.4 

229.4 
230.6 

CU. 

123.2 
129.8 

141.3 

145.6 

148.7 

153.4 
153.1 

137.0 

123.1 

122.8 
1.39.8 
152.6 

Cti. 

Cla. 

Cte. 

eta. 

eta. 

148.0 
jn.o 

187.0 

162.0 i 

180.0 
I7A0 

148.0 
I7AO 

174.0 

216.0 
217.0 
aaao 

ct». 

110.0 

115.0 

121.0 

130.0 

138.0 

144.0 

141.0 

145.0 

130.0 

120.0 

130.0 

135.0 

CU. 

171.4 

193.2 
193.1 

194.0 

209.8 
195.6 

183.9 

210.3 

221.4 
234.8 

230.1 
230.0 

Cis. 

123.4 
130.1 

141.7 

145.8 

148.8 

153.5 
153.3 

136.9 
123.0 
122.8 

139.9 

152.9 

Cto. 

Cts, 

Cl*. 

Os. 

Mttch 









A^l 







1 









225.0 

242.0 

250.0 


June 






I 


July 

August 





17A0 



September.... 

October 

November..,. 
December 





L8a0 

150.0 

150.0 

70.0 

112.0 

120.0 

208.0 

165.0 

240.0 

243.0 

240.0 

14a 0 
160.0 
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RICE. 


Rice crop of countriee Turned^ 1905-1909. 

(Mostly ektuied The TJaited Stotos crop as pven hero is ooraputcd from the official returns, which 
are tor rouA rice, atlowing 45 pounds roum to l bushel, ^d 162 pounds rough to 100 pounds cleaned. 
China, which is (Knitted, has a roughly estimated crop oi 50,000.000,000 to 60,000,000,000 pounds. Other 
omittM oountrlea are A^hauistan, AJgerla, Colombia, Federate Malay States. Persia, Trinidad and 
Tobago, Turkey (Asiatic and European), Venezuela, and a few other countries of small productiOD.] 


1905. 

1906. 

1907. 

1908. 

1909. 

P<nindt. 

559,000,000 

Pounds. 

496,000,000 

Pounds. 

520,.000,000 

Pounds. 

608,066,000 

Pounds. 

676,889,000 

33,400,000 

33,400,000 

33,400,000 

33,400,000 

33,400,000 

392,400,000 

529,400,000 

553,400,000 

641,456,000 

710,289,000 

1.300.000 

8.100.000 
55,151,000 

1.300.000 

8.100.000 
69,^,000 

1.900.000 

8.100.000 
<169,932,000 

1.300.000 

8.100.000 
<169,932,000 

1.300.000 

8.100.000 
d60,933,000 

456,951,000 

608,732,000 

632,732,000 

720,788,000 

789,621,000 

« 2,000.000 
83,000,000 
32,800,00(1 
2,500,000 
(209,500,000 

<2,000,000 

83.000. 000 

56.000. 000 
3,298,000 

(209,500,000 

17,808,000 

83,000,000 

/69.000,000 

3,331,000. 

(209,500,000 

/ 19, 000, 000 

83.000. 000 
71,300,000 

3,718,000 

194.000. 000 

yl9,000,000 

83.000. 000 

9 71,300,000 

4,321,000 

225.000. 000 

329,800,000 

353,798,000 

372,639,000 

371,018,000 

402,621,000 


B 




7,758.000 
J2, 900,000 
796,000,000 
475,400,000 


11,426,000 
ft2, 900,000 
647,000.000 
456,900,000 

1,146,800,000 

1,141,105,000 

1,282,058,000 

1,174,936.000 

1,118,226,000 

67,916,000,000 

/640,000,000 

67,464,000,000 

/667,000,000 

60,729,000,000 
/ 763, 000, 000 

61,306,000.000 

9 763,000,000 

"•87,571,000,000 
« 763, 000, 000 

68,556,000,000 

68,151,000,000 

61,492,000,000 

6J,OW,(IOO,00O 

88,834,000,000 

392,000,000 

5.000,000,000 

283,000,000 

6,000,000,000 

333,000,000 

5,000,000,000 

309,000,000 

5,000,000,000 

320,000,000 

5,000,000,000 

11,920,000,000 

2,719,200,000 

14.459.285.000 

2.478.603.000 

15,317,905,000 

2,818,100,000 

16,217,500,000 

2,908,000,000 

■ 16,474,000,000 
92,908,000,000 

14,639,200,000 

16,937,8884100 

18,136,005,000 

19,125,500,000 

19,382,000,000 

6,268,000,000 

6,953,000* 

6,877,000,000 

»7, 200,000, 000 

77,200,000,000 


Countiy. 


NOKTH AHKBICa. 

United Stated; 

Contiguous 

Noocont^ous— 
Hawaii a 


Total United 
States (except 
Philippine & 
lands) 


Central America: 
Guatemala^.. 
Honduras c. . . 
Mezioo 


Total 

SOCtTE AMBRICA. 


Argentina , 

Brazil: 8ao PaiUoh....| 
British Guiana 
Dutch Guiana. 

Peru 


Total 

KtmOFB. 


Austria... 
Bulgaria.. 
Greece — 

Italy 

Spam — 


Total 

AMA. 

British India: i 
British Proytnci 
Native States... 


Total British 
India 


Ceylon.. 


Japanese Empire: 

J(^ 

Formosa 


Total Japanese 
Empire 


Java and Madura.. 

•Census, 1999. 
ft Data tor 1904. 
ed>ata tor 1901. 

4Data tor 1906. 

e Average produotion as unolSclally estimated. 

/ Estisoated from olllUs^ returns tor acreage, 
y Data lor previouf year, 
ft Official report for crop of 1904^ 

< AyeraM IMS a^ 190l 
tor 1909. 

ft unoffichd estimate. 

t Data tor totWi India refer to crop years beginning in the spring of the calendar yean mentioned in 
this table. Produotion as given here, estimated unofficially for the entire oountry on the basis of offteial 
ratums for timut 0.7 of the area harvested. 

•Prrili&lDiuy. 

»Datatofl907. 

1_70797®— T^K 1810 38 
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RICE— Cflatinued. 

Rice crop of countria named, IMS-1909 — Continued. 


Philippine Islands. . . . . 
Rn^, A^tic: Cai> 
casus and Cential 


190S. 

1906. 

1907. 

1908. 

1909. 

Pwaia. 

3,200,000,000 

544,000,000 

Pounds. 

3,200,000,000 

726,000,000 

1 Pounds. 

3,200.000.000 

1 606,000,000 

Pounds. 

' 3,200.000,000 
> 668,000,000 

Pounds.' 
3,200,000.000 
! &1.048,000,000 

c393,000,000 
6,824,000,000 
/d3, 000, 000 

<393,000,000 
6,824,000.000 
/94, 000,000 

393,000,000 
6,824,000.000 
/79, 000,000 

8393.000. 000 

6.824.000. 000 
^ 77,000,000 

363,000,000 

6,824,000.000 

(<77.000,000 

105,900,200,000 

106,560,888,000 

103,029,005,000 

104,765,600,000 

131,748,000,000 


(<1,600.000 

170,000,000 

(1063,000,000 
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RICE— Continued. 

WTioUiale price* of rice per pound, 1897-1910, 

j New York. I fun rfnne u I Leke Charles. I New Orteam. { Houston. 



. a LouialHU inde, 1897 to 1901. a For barrel o( 103 pounds. cFanoyhead. ONewotop. 
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RICE— Oontinudd. 


International trade »n ftea. 1905-1909,^ 


(Mostly oloandd rtoo.] 
EXPORTS. 


Country. 

Year 

begin- 

ning— 

1905. 

1906. 

1907. 

1908. 


Belgium 

British India 

Dutch East Indks 

Formosa 

France 

French Indochina 

Germany « 

Netherlands 

Penang 

Rtftm 

Singapore 

Other countries 

Total 

Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 

Poundi. 

41,923,262 

5,110,049,504 

98,247,103 

221.561,825 

54,089,610 

1,369,646,421 

222,773,526 

282,611,808 

213,530,667 

1,835,880,400 

672,031,467 

678,783,223 

Poundt. 

73,215,968 

4,284,929,600 

100,703,857 

161,759,068 

69,981,537 

1,623,918,163 

300.225,200 

295,873,665 

279,941,060 

1,921.339,467 

689,046,531 

682.841,706 

Poundt. 

61,676,146 

4,204,019,202 

116,357,243 

119,264,963 

98,089,781 

3,033,566,212 

338,463,711 

315,264,586 

344,022,843 

1,779,013,333 

677,447,819 

820,990,492 

Pounds. 

84,552,734 

3,736,183,475 

126,513,678 

221,473,132 

89,998,728 

2,462,564,329 

318,752,101 

375,562,261 

330,399,949 

2,037,902,066 

855,164,354 

809,505,000 

Pounds. 

121,549,309 

3,822,116,009 

5123,322,524 

213,352,080 

101,400,020 

2,396,428,160 

364,511,553 

384,880,186 

358,252,398 

2,111,915,900 

806,436,185 

5860,005,000 

10,801,128,816 

10,483,776,764 

11,998,176,331 


U, 754,169,414 


IMPORTS. 
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HOPS. 

Hop crop of eountriet named, 1906-1910. 


(Esdudlng Canada, for which the census of 1901 shows a production )n the preceding year of 1,001,210 
pounds. Otb£r omitted countries are of vtsej small production.] 


Country. 

1905. 

1907. 

1003. 

1909. 

1910. 

NOBTH AUEBICA. 

United States: a 

New York 

C^fbmia 

Oregon 

Washington 

Total 

EUBOPE. 

Austria-Hungary: 

Austria 

Hungary 

Pounds. 

12,006,000 

15.520.000 

23.955.000 
5,775,000 

PowUt. 

9.000. 000 

15.000. 000 

23.000. 000 

7.000. 00} 

Pounds. 

8,000,000 

12,000.000 

18,000,000 

3,000,000 

Pov-ndt. 

9.000. 000 

13.000. 000 

15.000. 000 

3.000. 000 

Pounds. 

9.000. 000 

13.000. 000 

18.000. 000 
4,000,000 

60,203,000 1 H 0(0, 000 

39,000,000 

40,000,000 

44,000,000 

15,012.000 

1.647,000 

29,975,000 

2,254.000 

41,331,000 

1,913,000 

18,706,000 

1,643,000 

b35,310.000 

*2,860,000 

Total Aostrla-Hungary . . . . 

Belghmi 

Fraiice 

Oermany 

Netherlands <1. 

Russia 

United Kingdom: England 

Total 

16,659,000 

32,229,000 

43,244,000 

20,349,000 

38,170,000 

7.705.000 

9.156.000 

46.384.000 
156,000 

10.834.000 

27.517.000 

6.790.000 

8.672.000 

53.255.000 
158,000 

12.639.000 

41.902.000 

8.530.000 

11.369.000 

58.069.000 
156,000 

9,750,000 

52.725.000 

3,000,000 

3,000,000 

13.356.000 
158,000 

8,267,000 

24.022.000 

56,000,000 

56.653.000 

44.998.000 
153,000 

56. 430.000 

33.900.000 

118,413,000 

155,645,000 

163,845,000 

72,152,000 

136,309,000 

austbalasa. 

Aostralla: 

Victoria 

Tasmania. 

New Zealand 

Total 

Grand total 

213.000 

989.000 
<1,097,000 

312,000 

1,356,000 

<1,100,000 

132,000 

1,402,000 

*941,000 

123,000 

1,336,000 

*749,000 

*123,000 

*1,336,000 

*749,000 

2,299,000 

2,768,000 

2,475,000 

2,208,000 

1 2,21%, 000 

180,998,000 

212,413,000 

225,320,000 

114,360,000 

j 182,517,000 


a Estimate based upon reports to California Fruit Grower and Americao Agriculturist, 
b Pr^imti^. 

« Year iweceding. 

Estimated average, 1900-1903. 

« Estimate based on ttie official figures of area, muldpUed by yield as given Incoisus of JfiKpl/lSfipOQods. 
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HOPS — Continued. 

Whoktalt prices of hop* per pound, 1897-1910. 



a Common to cboioe, 1897 to 1903. < Prime to choice. 

kPitme. ' ^ PaclSo coMt, good to cbokie. 
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HOPS— Oontmued. 

InUrmtioml trade in hopt, 1901 - 1909 .“ 


EXPORTS. 


Country. 

Year 

begin 

nlng- 


190S. 

1906. 

1907. 

1908. 

1909. 



1 

Pounds. 

18,777,206 

2,582,318 

606.364 

Pounds. 

12.366.284 

pound*. 

17,826.133 

Pounds. 

15,498,272 

Pound*. 

17,834,112 




3,178,692 

382,722 

26,767,198 

1,534,058 

2,166.826 

1,403,009 

2,508,319 



1 

386,601 

152,339 

163,802 



1 

22,855,066 

1,256,6^ 

22,540,055 

1,561.238 

268,176 

27,341,943 

19,408,417 



1 

I 

1,771,156 

170,016 

1,442,399 



368,712 

493,360 

347,984 



1 

1,140,117 

1,978.368 

681.990 

241,342 

e2,600, 122 




1,820,448 
5,713.682 
63, 125 

1,360,096 

17,701,436 

140,828 

1,168.720 

1,059,632 

1,750,896 

8,955.533 


Jan. 


16,090,959 

258,296 

21,423,869 

98,000 



<226,000 




Total 



55,185,057 

65,842,042 

62,960,084 

69,159,608 

55,237,584 



IMPORTS. . 



1 

i,2re,3ffi 

1,412.569 

1,020,898 

973,814 

847,791 



1,187,180 

6,617,221 

485,184 

308,112 

964,962 

1,378,660 

3.879.328 

1,346,863 

773,602 

553,360 

6,025,351 

363,888 

585.321 




5,431,355 

307,316 

857,888 

699,630 

5,677,912 

470,736 

6,630.010 

300,944 







588,672 

543,984 

1,205,845 

435,344 




1,223,478 

1,245,446 




1,297.861 

1,293,011 

1,340,961 

1,102,520 




4,388.095 

4,297,911 

4.907,929 

5,726,567 



1 

9,047,989 

3.368,742 

1,199,162 

1,662,563 

4.865,880 

3,497,750 

1,452,240 

1,275,477 

6,666,336 

3,372,957 

1,395,110 

6,154,864 

3,386.709 

8,016.587 



1 

2,946,876 



1 

1,283,377 

el. 047,271 



1 

1,488,832 

1,166.003 

974,140 



1 

1,347,685 

1.087,540 

1,421,540 

1,289,704 

29,922,256 

874,785 

15,C80,512 

United Kingdom 


1 

11,147,584 

25,702,992 

21,902,048 


Jan. 

1 

5,968,533 

3.514,951) 

7,849,548 

4,107,343 

7, 163,356 
3,465,556 

7,367,684 

3,809,000 

6,607,680 


e3, 629,000 








65,377,247 

62,121,955 

70,294,729 

56,199,809 

1 



• See ‘'General note,” p. 507. c Preliminary, 

b Not iDclndlog tree ptra prior to Maicb 1, 1SI06. Cape Colony before 1906. 
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BEANS. 

yrtolesok prteo o/ixanj p«r Jtuid, JS97-19I0. 
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SUGAR. 

Sugar production 0 / countrUc named^ 1906-7 to 1910-11. 

{European beet sugar, as estimated b? Licht: United States beet sugar, from reports ol Department of 
Amoulture on tbe Prc^ess of the BeebSugar Industry in the United States; production of British 
pdl^ except 1910-11. from ofhclal statistics; other data, from Willett A Gray. The estimates of WU> 
lett & Gray do not mclude the production of China and some other less ImpMtant sugar-producing 
countries.] 


Country. 

1906-7. 

1907-8. 

1908-0. 

1909-10. 

1910-n.o 

Cans Suoas. 






NOSTB AMERICA. 






United States: 






Contiguous^ 

Tofw.e 

Tofu.i 

TVms.e 

rcns.e 

Tww.e 

Louisiana 

230,000 

340,000 

355.000 

325,000 

300,000 

Texas 

13,000 

12,000 

15,000 

10,000 

11,000 

Noncontiguous— 

Hanwl 

392.871 

465,288 

477,817 

462,613 

485,000 

Porto Rico 

210,000 

200,000 

245,000 

308,000 

320,060 

Total United States (except Phti- 






Ippine Islands) 

845,871 

1,017,288 

1,092,817 

1,105,613 

,116,0(0 

Central America: 

Costa Rica 

2,365 

2,415 

2,245 

2,500 

2,500 

Guatemala 

7.469 

7,178 

7.260 

7,500 

7.500 

Nicaragua 

3,905 

4,175 

3,950 

4,500 

4,500 

Salvador 

6,008 

5,490 

6,241 

6,500 

6.500 

Uexioo 

119,496 

123,285 

143,179 

160,000 

170,000 

West Indies: 

British— 

Antigua and St. Kitts 

28,319 

20,000 

19,000 

20,000 

20.000 

Barb^08< 

32,950 

31,852 

13,128 

35,000 

40,000 

Jamaica* 

13,971 

10,718 

11,453 

12,000 
45,000 : 

12,000 

Trinidad* 

45,631 

41,626 

44,512 

45,000 

Cuba 

1,427,673 1 

961,958 

1,513,582 

1,804,349 

1,900,000 

Danish— 8t. Croix 

13,000 

13,000 

14,000 

15,000 

15,000 

French— 

Guadeloupe 

38,960 

37.500 

25,211 

43,000 

43,000 

Martinique* 

36.764 

35,943 

37.757 

40,000 

40,000 

Haiti and Santo Domingo 

60,000 1 

60,000 

69,483 

93,000 

100.000 

Other 

5,662 

5.000 

8,000 

8,000 

8,000 

Total 

2,688,044 

2,377.428 

3.011,816 

8,401,962 

3,530,000 

SOUTH AMERICA. , 






Argentina 

116,287 

109,445 

162,479 

125,000 

130,000 

Bratll 

215,000 

180,000 

248,000 

253,000 

310,000 

British Guiana* 

120,334 , 

99,737 

117,176 

101,843 

100,000 

Dutch Guiana 

13,000 

13,000 

u,noo 

13,000 

13,000 

Peru 

161,156 

135,336 

150,000 

150.000 

150,000 

Venesuela 

3,000 

2,000 

3,000 

3,000 

3,000 

Total 

628,777 

610,518 

691,655 

645,843 

706,000 

EUROFR. 






Spain 

16,400 

11,000 

21.669 

23,033 

24,000 

ASIA. 






British India i 

2,205,300 

2.046.900 

1,872,900 

2,125,300 

2 ,100,000 


81,448 

68.450 

122,000 

160,000 

230,000 

Java 

1.611,546 

1,156,477 

1,241,885 

1,200,618 

1,175,000 

Philippine Islands 

145,500 

150,000 

129,015 

120,000 

150,000 

Total 

3,443.794 

3,421,827 

3,365,800 

3,605,918 

3,655,000 

AFRICA. 






Egypt 

42,195 

65,648 

34,835 

45,000 

45.000 

220.000 

170,000 

205,758 

244,597 

190,000 

Natal 

27.130 

24,222 

31,992 

62,000 

76.000 

40.000 

Reunion. 

37,500 

35,000 

39,500 

40,000 

Total 

326,825 

284,870 

312,085 

391,597 

351,000 


> Ton^of^Io pounds, exo^t beet sugar In Europe, which is shown in metric tons of 2,204.6 pounds, 
d O^S^i^nUniatea for such parts of British India as return statistics of [wodnt^ion. 
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SUGAR— Cantinned. 


Stifor pnd»ctim naned, 1906-7 U> ItllMi— Ceotinued. 


Cdontry. 

1906-7. 


1MB4. 

IMWA 

wt-a ' 

oczjflia. 

Australia: 

OfMWMlftnd 

Tons. 

182,000 

24.000 

43.000 

Tom. 

188,307 

23,418 

69,000 

Tom, 

151,008 

15.000 

65.000 

Tens. 

134.584 

14,750 

68,900 

h 

Tens. 
175,000 
15,000 
' 66,000 

New South Wales 

Fyio 

Total 

249.000 

280,725 

231.098 

218.234 

256,000 


7,362,840 

6,916,368 

7,634, 125 

8,291,687 

8,522,000 

Bset Suqxb. 

NOBTB AMEKICX. 

431,796 

11,367 

413,954 

7,943 

380,254 

6,964 

457,562 

8,802 

5510,000 

8,704 



443,163 

421,897 

387.218 

466,364 

518,704 


ETTBOPE. 

1,343,940 

282.804 

756,094 

2,239.179 

181,417 

1,440.130 

467,244 

1,424,657 

232,352 

727.712 

2,129,597 

175,184 

1,410,000 

462,772 

1,398.588 

.258.339 

807.059 

2,082.848 

214.344 

1,257,387 

525,300 

1.257.000 

250.000 

801.000 

2.027.000 

198.000 

1.145.000 

460.000 

1,600.000 

285.000 

750.000 

2.572.000 

225.000 

2.075.000 

550.000 








6,710,808 

6,562,274 

6.543,665 

6, 138,000 

8.057,000 


7. 153,971 

6,984,171 

6.931,063 6.604,364 

8,575,704 

Grand total, cane and beet sugar. . . . 

14.506,811 

13,900,539 

14,165,208 j 14,895,951 

17,067,704 


a Exports. ^PreUminary. 


Production of lugar in the United States and t(« possessions, 1S39-40 to 1909-10. 

[Censua daU, as far as available, are ^ven in Ualia. Cecms of 1840 did not separate cane and maple 
aa^ar statistics lor Other Soatbem States” represent production of all sugar in South Carolina, Oeor^, 
Florida, TeoDeasee, Alabama, and Mlsaismppi. Censuses of 1850 and 1860 give ipturns In ”Ho^e^ of 
1,000 pounds” and Censuses of 1870 and ISW In “Ho^eads;” these returns were converted into pounds, 
in CeOBUS Abstract of 1890 at rate of 1,206 pounds to the hogshead and in Census of 1900 at rate of 1,000 
pounds. Beebeugar production for 1807-N from Special Report of Department of Agriculture; for 1001-2 
and tattf years from Progress of the Beet>SuKar Industry in toe United Btatee; for other years from Willett 
A Ony. Prodnction of cane sugar In LooislaDa beglnDing 1906-7, and In Texas beginning 1903-4, from 
WlSett A Gray; earlier statistics for Louisiana and other S<mthem States from Boucbereau, in part taken 
(BiecUy from Us reports and in part from the fitattotlcal Abstract of the United States. Porto Rican 
pcoductioii of cane sagar for 1854-65 to 1884-85 from Rueb A Co.; for later years from Willett A Gray. 
Statistics for Hawaii, 1874-75 to 1880-81, represent enKUts, from Bureau of Statistics Bui. 30; for 1881-82 
to 1884-85 from Roeb A Co.; to later yean from Wulett A Gray. Statistics for Philippine Islands to 
18S4-S5 to 1857-58, 1859-60 to 1896-67, 18^73 to 1894-95 represent exports as officislly retunied, taken from 
tbs Coura of the Philippine Islanos, 1903; for 18^^, w7-68 to 1871-72 from Foreign Markets Bui. 14, 
repitsentlng commercial eetlmatee of expo^ snbs^uently Irmn Willett A Grey, the statistics for I90 m 
to 1907-8 represenUng producUon, other yean, prodnction. Ton, 2,240 pounds.) 


Year. 

Beet 

sugar. 

Cane sugar. 


LouiMana. 

Other 

Southern 

States. 

Porto 

RU». 

Hawaii. 

Philippine 

Islands. 


Zenf tons. 

Xenetons. 

ts,m 

Begtkiadi. 

m,oot 

Lonftont. 

171,976 

113,647 

36,327 

137,351 

185,177 

1U,8»1 

lone tons. 

Hoaihttut. 

ti,m 

Longum. 

13.169 
9,821 
2,673 
6>385 

8.169 
6,149 


Lvttgum. 

LongUyM. 

LongUmt. 

WAff(iTwssr) 


HjHjj 




UlMi 


58,377 

82,000 

85.000 
69,444 

56.000 

57.000 


36,006 

47,397 

86,066 

26,856 

50,095 

49,013 

276,530 

262,865 

160,066 

240,038 

301,441 

225,068 

1MM6.* 



ffi*-.:- 
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o u u A jtt— Continued . 

ProekutUM of tugar w the United StaUe and iu pomteionet 1SS9~40 to 19<^iO~-C<m. 


Cline sagar. 


Tear. 


18S9-W{Cen9tu). 


18«W1.. 

1881-62.. 

1862- 63.. 

1863- 64.. 

1864- 65.. 


1865^.. 

1866- 67.. 

1867- 68.. 
1866-69.. 
1869-70.. 


186^70 ( Ceiuu$). 


1870- 71.. 

1871- 72.. 

1872- 73.. 

1873- 74.. 

1874- 75.. 

1875- 76.. 

1876- 77.. 

1877- 78.. 

1878- 79.. 

1879- 80.. 


tSroSOiCiTuut). 
1880-81 


1883- 84.. 

1884- 85.. 


1885- 86.. 

1886- 87.. 


1889- 90 

tSSO^iCauiu). 

1890- 91 

1891- 92 


1893- 94.. 

1894- 95.. 

1895- 96.. 

1896- 97.. 

1897- 98.. 


t3tS-e9(Cmiu) 

1899-1900 

tS9e-l900 ( Onm) 


1900- 1901 

1901- 2 

1902- 3 

190t((kn9W).. 


1906- 4 

1904-5 

I904-e(CeniUi).. 

190W 

1006-7 

1907- 8 

1906-9 

1909- 10 

1910- 11 


Beet 

sogar. 


Ltmff toru. 


200 

1,200 


500 

6500 

535 

953 


»800 

255 

1,861 

2,203 


3,459 

5,356 

12,018 

19,950 

20,092 

29,320 

37,536 

40,398 

32,471 


Other 

Southern 


72,944 

79,979 


164.827 

195,006 


EoMluadt. 

iti,7t8 
Lana font. 
118,332 
235.858 
43,232 
37.723 
4,821 


19,152 

18,482 

42,434 

44,399 

Bogaluads. 

80,706 
Long torn. 

' 75,392 

63,583 
55,938 
46,090 
60,047 

72. 9M 
85,122 
65,671 
106,910 
88,822 
Bogsheada. 

t7t,70e 
Long torn. 

121,887 
f 71,373 
I 135,297 
128,443 
94,376 

127,958 

80,859 

157,971 

144,878 

128,344 

130.418 

215,844 

160,937 

217,525 

265,836 

317,334 

237,721 

282,009 

310,447 

245.513 

948,668 

147,164 

149, 4SS 

275,570 

321,678 

329,227 


214,825 
216, 173 
996, 71S 
279,393 
431,706 
413,954 
380,254 
457,562 
6 455,000 


Bogsheoit. 

9,956 
Long tom. 
4,313 
5,138 
2,768 
250 
179 

348 

3,348 

4,518 

2,S67 

2,403 

Bogtheadt. 

6,337 
Long tom. 
4,208 
4,217 
4,235 
2,410 
3,454 

4,046 

3,879 

5,330 

5,090 

3.980 

HogsKtoit. 

7,i66 
Long tom. 

5.500 

5.000 

7.000 

6,: 

6.500 

7,200 
4,535 
9,813 
9,031 
8,159 
4.089 
6,107 
4,"" 

5.000 
6,654 
8,288 
4,973 

5,570 
5,737 
3,442 
eg, 986 
2,027 
t,6t0 

2,891 

3,614 

3,722 


228,477 

355,531 


336,752 

230.000 

340.000 

355.000 

325.000 

300.000 


e 19. 800 
015, OOO 


012,000 

015,000 


011,000 


Porto 

Bleo. 


Long tom. 


67.000 

68.000 
63,000 
61.590 
63,375 

64,417 

68,229 

73,935 

81,500 

102,110 


103.304 

89.5^ 

87,639 

71,755 

72,128 

70,010 
62,340 
84.347 
76. 4U 

57,057 


Long tom. 


61,715 

80,066 

77,632 

98.665 

70.000 

64.000 

86.000 
60.000 
62.000 
55,000 


50,000 

,70,000 

50.000 

60.000 
52,500 

50.000 

58.000 

54.000 
53,826 


35,000 


80,000 

85,000 

85,000 


130.000 

145.000 


11,197 

11,639 
11,418 
17, 167 
21,884 


PAippine 

Isl&nds. 


Long tom. 


45,316 

60,967 

51,240 

44.325 

46,092 

40.636 

55,195 

74,081 

68,818 

78,214 


213.000 

210.000 
200,000 
245,000 


320,000 


41.870 

50,973 

61.705 

63,948 

76,496 

96,500 

95.000 

100.000 
120,000 
120,000 


125.000 
115,598 

140.000 
136,689 
131,698 
201,632 

224.218 

204,833 

252,507 


258,521 

949,008 

321,461 

317,509 

391,062 


328,103 

380,576 


383,225 

392,871 

465,288 

4n,817 

462,613 

485,000 


87,465 

95,526 

83.865 

99,770 

126,089 

128,485 

121,062 

120,096 

129,777 

178,320 


Long tom. 


205,608 
148,047 
193,726 
120, 199 
200.997 

182,019 
169,040 
158, 445 
224,861 
142,554 


136,035 

248,806 

257,392 

207,319 

336.076 

230.000 

202.000 

178,000 

93,000 


62,785 


55,400 

78,637 

90.000 
177,371 

84.000 
106,675 


145,625 

145,500 

150.000 
129,015 

120.000 

150,000 


234.961 

369,953 

160,240 

144,288 

114,887 

114,685 

146.324 

171,410 

195,719 

227,525 


270,769 
255,285 
232. 197 
220.725 
273,015 

287,240 

283.911 

292,701 

340,272 

367,774 


436,960 

355,958 

465,860 

418,590 

449,322 

478,277 

436,234 

486,514 


536,445 

605,197 

681,936 

696,048 

865.988 

753,546 


793,415 

680,758 


812,190 

971,263 

1,094,016 


1,005,205 

1,219,155 


1,369,895 
1,423,167 
1,581,242 
1.602,086 
1,683, 175 
d 1,731,000 


o annual production; quanWty varied from year to year between 300 and 500 tons, 
5 ProdnoUon uncettain; not exceeding quantity stated, 
c Texas. - 
4 Preliminary. 
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STJGAIt— Continued. 

IrUentaHonal trade «n sugoTt 1905-J909. > 


EZPOBTS. 


Country. 4 || 

Year be- 
ginning— 

1906. 

1906. 

1907. 

1908. 

«r 

1909. 

Argentina.... 

Aastrla-Hun^ary 

Be^um 

TtrArJt 

British Guiarta 

British IndM 

China 

Cuba 

Dutch East Indies 

s*ypt 

Formosa 

France 

Gomany *. 

Mauritius 

Netherlands 

Peru 

Philippine lalands 

ReunW 

Ruisia 

Trinidad and Tobago. 
Other countries. 

Total 

Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Apr. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
A|ff. 1 

Poundt. 

4,647,964 
1,966,791,878 
804,193,682 
83,216,786 
261,072,000 
60,302,704 
69,228,800 
2,412,915,391 
2,314,665,085 
67,821,106 
93,930,689 
668,062,149 
1,636,803,746 
361,987.696 
216,001,603 
295,935,805 
239,196,273 
41,433, 135 
220,925,074 
81,179,056 
948,358,615 

Pounds. 

233,600 

1,631,945,421 

462,976,763 

7,278,992 

267,490.240 

46,609,920 

50,815.600 

2,6^,700.976 

2,197,208,868 

10,495,854 

147.283.970 

617,793,487 

2,671.856,608 

410,919,376 

380,050,106 

301,435,777 

285,393,647 

80,424,062 

214,041,360 

100,809,856 

1,093,894,758 

Pounds. 

140,653 

1,618,876,642 

381,085,086 

28,346,807 

225,650,880 

46,583,376 

47,729,733 

2,910,438,046 

2,632,250,658 

9,206,628 

124,809,731 

731,288,060 

2,015,279,142 

431,348,726 

299,971,063 

243,864,033 

282,006,295 

102,514,264 

396,915,568 

103,645,472 

1,033,443,798 

Pound!. 

40,622 

1,760,027,274 

293,991,033 

69,616,218 

258,077,120 

46,355,008 

76,818,000 

1,991,018,068 

2,823,722,228 

8,638,077 

187,148,777 

640,824,641 

1,842,130,114 

434,420,671 

339,798,814 

6275,339,651 

319,082,784 

104,133,256 

658,262,999 

88,744,320 

065.775,000 

Pounds. 

87,676 
1,757,062,891 
321.161,159 
5154,780,081 
243,118,400 
36,605,904 
123,619,867 
53,206,646,443 
52,782,634,839 
9,887,436 
277,482,664 
686,757,483 
1,882,698,329 
385,403,344 
336,095,311 
d 276, 339, 651 
285,116,244 
d 104,133,256 
6 451,890.300 
101,639,200 
61,007,483,000 

11,636,850,137 

13,601,658,410 

13,665,375,480 

13,061,966,476 

14,288,843,361 


IMPORTS. 




1 

330.327 

4,085.229 
94,026. 128 
1,222,706,352 
112,856,109 
461.636.662 

95.781,273 

13.891.606 

Upffl 

43,083,538 

223,324,304 



1 

66.928.056 



1 

666,139,936 

82,806,094 

388,608,163 

75,610.663 

620,433.333 

76.080.072 



1,264,180.976 

67,321,877 

522,658,227 

153,624,041 

Britlsb South Africa e. 

Jan. 

1 

1 

Chile 


1 

118.266.828 




1 

i 

MpPj m 

743,701,800 

84,324.407 







n 




108,408,341 

Ftahind 


1 



^Hr*n ^ 

97.676.060 



n 




-r ^ 




H 

20.113.207 



H 


iSlI 




H 




156,036,520 



H 


93, 329, 376 


jjiJ 

116,441,136 



1 

77,993,696 

80,364,138 


f/T 

96.677.191 


Mar. 

21 

154.217,415 

70.011.38S 

209,4n,ieE 


A/ y^ ' 




1 

72.092.106 


J 

Millf i4 1 





mm. 

B 

m 

126.830.667 



n 




H 

H 


Itgenra 

United Kingdom 

JaiL 

H 

3,420,010,976 

8,873,665,001 

47,969,665 

438,510,189 

8,495,191,616 
3,718,700.790 
6 3,904,840 
695,478,000 

8,663,826,466 

3,816,896,866 

*3,904,846 

5618,966,000 


July 

1 





Total 





s 

12,632,993,251 

13,243,867,166 


HH| 


• See "Oeueral note,” p. 607. < Cape Colony before 1906* 

e PielfmlziarT. 1 Data for 1699> 

c Not Ineladmg free port* prior to Mareb 1, 1906. 9 Data lor 1906. 

a Year praoedins. * Data for 1907* 
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SUGAR— Continiwd. 

Sitgar-beet acreage and heet-sugar produdion in the United States, 190i to 1910. 
[From reports of Department of Agriculture on Progress of the BeetrSugar Industry In the United States.) 


State and yev . 

Fac- 
tories 
In op- 
era- 
tion. 

Area har- 
vested. 

Average 
yield of 
beets 
per acre. 

Beets 

worked. 

Siuar man* 
u&ctnred. 

Average 
extrao- 
tiOD of 
sugar 
based on 
weight of 
beets. 

A^- 

age 

sugar 

in 

beets. 

Aver- 
age 
purity 
coeffi- 
cient of 
beetas 

Aver- 

age 

length 

ofeam- 

p^gn. 

1910. 

California 

Colorado 

Idaho 

Michigan 

Utah 

Wisconsin 

States having 
but a single 
foctoryeacn: « 

Arizona 

Illinois 

Iowa 

ITativu 

Minnesota.. 

Montana.... 

- Nebraska... 
New York.. 

Ohio 

Oregon 

Wa^lngton 

10 

16 

3 
16 

5 

4 

11 

Acre$. 

63.000 
121,608 

15, 434 
112,232 
31,293 

14.000 

42,605 

Tons. 5 

10.63 

10.33 

10.60 

7.31 

14.54 

10.21 

8.47 

Tofw.t 

882,084 

1,266,771 

163.557 

819,923 

455,064 

143,000 

360,983 

Peundf. 

254.544.000 

298.810.000 
39,9^,000 

212.106.000 

97.768.000 
34,3^.000 

87.382.000 

Percent. 
14.43 
11.89 
12.22 
12.93 
10. 74 
12.01 

12.10 

P. cent. 
17.61 
14.24 
16.98 
17.00 
15.04 
15.88 

15.09 

P. cent. 
83.62 
80.51 

86. 17 
86.21 
84.22 

85. 17 

83.21 

Deyf. 

102 

85 

83 

74 

128 

63 

61 

Totals and 
averages 4 . . 

65 

420,262 

9.71 

4,081,382 

1,024,938,000 

12.56 

16. 10 

84.11 

■ 83 

1909 

65 

420.262 

9.71 

4,081.383 

1,024,938,000 
»1, 768, 000 

12.56 

16.10 

84. 11 

83 

1908 

62 

364,913 

9.36 

3,414,891 

12.47 

16. 74 

83.5 

74 

1907 

63 

370,984 

10.16 

3,767,871 

927,256,430 

967,224,000 

12.30 

15.8 

83.6 

89 

1906 

63 

376,074 

11.26 

4,236,112 

11.42 

14.9 

82.2 

105 

1905 

52 

307,364 

, 8.67 

2,665,913 

625,841,228 

11.74 

15.3 

83.0 

77 

1904 

48 

197,784 

10.47 

2,071,539 

484,226,430 

11.69 

15.3 

83.1 

78 

1903 

49 

242,676 

8.56 

2,076,494 

481,209,087 

11.59 

<15.1 

(/) 

75 

1902 

iki 

9216,400 

8.76 

1,895,812 

436,811,685 

11.52 

<14.6 

<83.8 

94 

1901 

36 

175,083 

9.63 

1,685,689 

369,211,733 

10.95 

14.8 

82.2 

88 


« By purity coefficient is meant the percentage of sugar in the total solids of the substance tested, 'whether 
it be beets, juice, or sugar. In this tanle it represents the average percentage of sugar in the total solids of 
the beets as determined by tests made at the factories. 

D Tons of 2,000 pounds each. 

e Grouped togetner to avoid giving publicity to data relating to indivldna] factories. 

d The average yield of beets per acre is found bv dividing the total beets worked by the total acreage 
harvested; the average extraction of sugar by dividing the tout sugar produced by the total beets worked; 
the avenge contents of sugar, coefficients of parity, and teigtb of campaign by adding the figures reported 
by the different factories and dividing by the number of reporting factonea 

• These averages are not baaed on data for all the foctorfes, as some of them failed to report results of 
tests, but it Is believed that they fairly represent the ebaract^ of the total beet crops. 

1 No data reported. 

9 Based on reports from 27 footorfes and careful estimates for U othera 
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TEA. 

International trade in tea, 290&-1909. o 


EXPORTS. 


Country. 

Year be- 
ginning— 

1909. 

1006. 

1007. 

1006. 

1909. 

British India 

Ceylon...^ 

China 

Dutch East Indies 

Formosa 

Japan 

Singapore 

Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 

Peuttdi. 
210, 784,504 
no, 183,556 
182,573,067 
26, 143,823 
23,779,061 
38,565,730 
2,411,600 
7,721.363 

Pounds. 

235,340,022 

170,527.126 

187,217.067 

26.516,230 

23,018,508 

39.636.407 

2,306,667 

20.172,968 

Pounds. 

234,730.901 

179,843,462 

214,683,333 

30,240,868 

22,975,068 

40,580,420 

2,521,333 

8,001,211 

Pound!. 

231,016,817 

170,308,312 

210,151.467 

34,723,915 

23,357,273 

35,269,765 

2,266,400 

6,830,000 

Pmfnd!. 

244,610.968 

192,886,545 

199,792,400 

544.481.003 

24,028,977 

40,664,949 

2.257.333 

54.294.000 



662,162,686 

713,826,014 

733,684,686 

723,013,949 

753,016,285 





IMPORTS. * 




1 

2,314,238 

2.875,383 

2,833,671 

4,145,415 

3,792,494 



1 

28,353,903 

2,755.938 

6,669,868 

29.478,614 

2,859.615 

5.426,731 

4.823,363 

26,476,892 

35,174,152 

29,873,772 
3, 104,320 

31,617,111 



1 

3,090,439 

5,965,738 

3, 183, 442 
6,786,653 



1 

7,598,559 

4,613.065 

30,772,138 

British South Africa « 

Jan. 

1 

1 

3,254,298 

23,876.200 

4.613.177 

28,840.872 

4,364,868 

31,152.448 

Chik 


1 

2,406, 479 
4,962, 110 
2.348,152 
2,314,783 
6,900,908 
9,090,607 
5,896,391 
6,097,776 
117,506,248 
4,760.800 
259,090.380 
96,779, 145 
32.336, 198 

2,904, 127 

2,380,893 

2,320,521 

2.832,664 



1 

5,113,929 

2,519,330 

2,399,784 

8,675,188 

9,558.206 

5,443,220 

5,740,269 

55,906,565 



1 

2,646,083 

2,754.303 

2,502.557 

2,732,381 

52,858.240 



1 

2.904.568 



8,680.020 

8.828,188 

10.234,107 

10,937,463 



1 

9.202,811 

10,299.062 



1 

6.140,842 

6,7n.1fl9 

6.471,965 

7.302,310 



2i 

I 

5,410,358 

207,529.861 

9,7f2.414 

204,713,749 

4,f42,133 

273,984.050 

99,117,343 

44.263,232 

7,477,782 

8.127,241 



192,109,515 

5.58,791,638 

5,191,733 

283,547,796 


Jan. 


4,992,267 
270, 123,489 

4.763,867 

276.417,319 


1 


Jan. 

1 

89, 437,757 
32,070.924 

90.930,621 

104,484,550 


40.958,000 

543.638,000 






... 

618,696,482 

718,817,640 

755,000,369 

730,826.548 

627.546,651 




a See General note,” p. fi07. < Cape Colony before 1906. 

a PreUminary. e Not locludiog free ports prior to March 1, 1006. 


COFFEE. 


Coffee crop of oountriee named, 1905-1909. 


Ccuntiies. 

1905 

1906 

1907 

1906 

1900 

XOSTH AMZUCA. 

UnUed StaUs. 

Pmndi. 

28,290,000 

2,311,000 

Pounit. 

38,757,000 

1,230,000 

Pounde. 

35,256.000 

1,442,000 

Pounds. 

38,490,000 

1,963,000 

Pound!. 

45,210,000 

2.702.000 


Total 5 

30.601.000 

39,987,000 

36,608,000 

30.458.000 

47.912,000 

Centnl America. 

68.856.000 

39.788.000 
e 18, 172. 000 

65.710.000 
« 5,000,000 

13,000 

90.050.000 

30.307.000 
eig, 419,000 

87.425.000 
!6,000.000 

12,000 

89.232.000 

38.300.000 
620.000,000 

56.320.000 
*5,000,000 

10,000 

82.134.000 

19.797.000 
6 17,900.000 
• 57,680,000 

• 6,000,000 
10,000 

81.120.000 
25,522.000 
610.000,000 
• 63,830,000 
6 5,500,000 
(») 






Total 

107,630.000 

200.282,000 

208,702,000 

183,430,000 

193.472,000 


Hexleo 

88,479 000 

86,961,000 

6 45.000,000 

6 42,000,000 

j 6 81,000,000 


■ Ezpcvts, year bqilnning Jaly 

* Not tachuUDf Pfitlipptse 

* Szportf year CDdiu December 81. 

*lb£aiSA. 


• Estimated anDita] ptoduotkm 1904-1908. 
/ Partial retorse. 

# No data. 
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COFFEE— Continued. 

Coffee crop of countriei named, 1905-1909 — Continued. 



Countries. 

CSNIBAL AUSBICA. 
We»t Indiet. 

Haiti. 

Santo Domingo b. 
Trinldade. 


Guadeloupe d 

Cuba 

Leeward Islands (BrlUsb) t. 


Total North America 
SOntH AMBBICA. 

BrazU:b 
Rio de Janeiro 
Santos . 

Victoria... 

Bahia. 

Other ports 
Total. 

Venezuela « 

Colombia d 
Bolivia d 
Ecuador b 

Pern 

Dutch Guiana. 

British Guiana 

Total South America 


Dttteli East In^et. 
Java*.... 

Sumatra ft 
Celebes d 
Total * 

Federated Malay States: b 
Perak 
Selangor.. 

Negri Semblian 
British India b 

Ceylon 

British North Borneo b 

Sarawak b 

Arabia (Aden) 

Total Asia. 


Somaliland e. 

Southern Ntorla b 
Nyasaiand Protectorate. 
German East Alrlca b. 
Somali Coastb 
Llberiad.... 

Abyssinia d. 

Uganda Protectorate «. 

Sierra Leone 

Union of South Africa; 

NaUI 

Sevchelles b . 

Gold Coastb. 

Belgian Kongo b 
Total Africa. 

OCElNU. 

New Caledonia b. 
Queensland, 
fttpuab. 

Total Oceania 


.BiportsywbwtimiMOctotel. 

^ scoductloD 190^1906. 


§l§§§ 
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COFFEE— Continued. 
InUmatiottal iradt in tofu, 1905-1909 
EXPORTS. 


Coontry. 

Year be* 
ginning- 

1905. 

1906. 

1007. 

1908. 

1009. 




POttftdf. 

1,431,343,499 

41,138,720 

Pwxnit. 

1,847,367,771 

Ponndr. 

2,074,171,256 

Pottndc. 

1,674,432,552 

jliil 



1 

36,584,688 

70,000,000 

17,866,128 

^KfS77‘ : a v.a 

BMRWiwlTpiTl 



1 

67.248,000 

70,000,000 





1 

30,788,002 

72,854,649 

82,241,067 

60,860,372 

30,357,032 

38.199,587 


26,621,567 

£39,054,806 

463,333,526 

Patch East Indies.... 

Jan. 

1 

1 

75,761,218 

69.289,369 

55,908.249 
99.740, 180 




64,561,503 

68,903,525 

e41,000,000 

7,885,248 

M’nirr.i¥rt-n 


Apr. 

1 

9,046.454 
47, 182, 406 

6,144,432 

10,551,184 

8.253,616 



37,568,983 

29,080,000 

52,591,066 

64,874.939 



] 

148,744, 186 

161,617,580 

177,012,048 

179,444,917 

193,098,597 



1 

18,171,515 

10,418,928 


■aiAUiioji 

MWXMOJl 


July 


64,480,526 

7,813,067 

21,777,960 

94,370,089 

68,952,128 



£63,330.000 

5,488.267 


1 

7,860,533 

HbCiIjCjjI 





32.821,342 

41,802,527 


35,069,526 


July 

1 

90,200,810 

90,189,684 


93,987,140 

£78,533,000 

Other countries 


79,006,551 

60,065,421 

74,064,719 

88,849.000 

Total 


2,286,077,156 

2,687,601,738 

2,933,544,843 

2,611,684,773 

3,047,001,434 




IMPORTS. 




1 

18,516,812 

30.229,490 

HPjM 

22,085,972 

25,548,267 

Adstria-Hungary 

Jan. 

1 

107,106,048 

100,032,285 

112.841,372 

119.040,964 


121,780,012 

134,668,074 

126,991,574 

126,319,127 

British South Africa «. 

Jan. 

1 

1 

21,136,170 

23,916,707 

26,862.060 

21,357,127 

23,686,674 

23,250,910 

25,321,700 

24,432,111 

27,727,936 

25.407,861 




21,220,589 

23,148,531 


24,017,703 

33.020,409 




13,996,858 

16,401,914 

14,976,566 

21,146,287 

18,904,022 




25,743,433 

200,594,621 

29,085,091 

29,007,779 

28,549,443 

30,191,968 




215,713,162 

223,932.282 

226,559,741 

237,975,547 




396,491,379 

411,815,012 

418,373,762 

425,332,652 

470,023,724 




41,287,279 

45,046,159 

47,356,824 

50, 188.763 

53, 121,381 




206,246,193 

255,731,280 

259.830.047 

262,479,471 

288,284,852 




25,311,450 

28.250.644 

28.838,572 

27,186,340 

32,291,526 



1 

21,691,262 

23,584,331 

25,067,520 

25,691,765 

£25,925,370 



1 

7,784,667 

8.524,000 

7,397,600 

7,405,067 

6,632,133 



1 

24,084, 186 

28,518,089 


27,373,358 

27,070,827 

92,267,883 



1 

66,417,060 

77,507,951 


66,899,643 

24,436,471 



1 

30,968,680 

24.885,994 

25,202,136 

26.515,606 

United Kingdom 

Jan. 

Jan. 

1 

1 

28,852,729 

893,888,352 

28,640.738 

857,013,585 

29,242.982 

940,247,312 

29,195,788 

938,559,689 

29,677,088 

1.130,828,171 

OUiw countries 


80,777,562 

78,324,516 

95,070,607 

98,942,000 

£97,714,000 



^,348,065,342 

2,454,522,010 


2,612,243,259 

2,942,428,071 






a See *'Oeaeral note,'’ p. 507. 
ft Estimated except Ux 1905. 
e Prelim tnary. 


* Year preceding. 

< Cape ColoQT bmore 1906. 

/ Including free pc^ts prior to Uarcb 1, 1906t 
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OIL CAKH AND OILCAKE MEAL. 

ft' 

Internaiio'Ml trade in oil cate and oilcake meal, 1906-1909.<^ 

EXPORTS. 



IMPORTS. 


Otber oouQtrlea. 


Jan. 

1 

Jan. 

1 


1 

Jan. 

1 

Jan. 

1 

Jan. 

1 


1 

Jan. 

1 

Jao. 

1 

Jan. 


Jan. 


Jan. 


Jan. 


1 


1 19,075,498 
I 11,179,475 
1 323,719,234 
1 1,286,529,859 
1 5,209,963 
1 110,074,533 


797,388,320 

163,440,166 


24,7(9,590 

510,213,668 

1,889,700 

843,140,047 

26,850,775 

14,643,404 

237,725,713 

1,326,622,674 

7,861,641 

134,060,451 

564,097,473 

264,800,580 

797,115,200 

143,068,371 


36,386,625 
423, Ml, 798 
4,290,000 ' 
947,748,259 
21,089,491 
23,857,077 
247,780,333 
,573,607,165 
10,577,997 
162,850,133 
639,972,913 
317,805,100 
731,057,600 
157,950,252 


27,152,565 

553,066,958 

3,741,000 

1,036,950,572 

14,133,754 

20,873,178 

200,278,445 

1,463,990,742 

10,834,835 

139,939,333 

701,182,543 

258,508,025 

736,330,660 

161,473,000 


37,066,460 

634,676,433 

5,024,200 

1,046,181,201 

414,133,764 

22,013,822 

273,874,372 

1,612,275,568 

13,299,690 

125,114,400 

627,553,310 

316,504,552 

730,833,600 

5165,704,000 


14,764,091,423 [4,895,859,187 p,298,914,7S3 5,328,464,510 I 5,524,195,31 


a See " General note,” p. 507. 
APrdlmlnar;. 


eNot including free ports prior to March 1, 1906. 
4 Vear preceding. 
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ROSIN. 


International trade in roatn, 1905-1909.^ 

EXPORTS. 


Country. 

Year be- 
ginning— 

190S. 

1906. 

1607. 

1908. 

1909. 

Austria-Hungary 

Germany b 

Netherlands 

United States 

Other countries 

Total 

Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 

Pwndt. 

3.372,410 

46,370,255 

58,544,509 

632,275,280 

675,870 

Pounde. 

3,154,594 

46,088,946 

79,550,046 

684,765,320 

18,210,324 

Pounds. 

3,019,450 

55,019,208 

76,673,663 

738,121,720 

42,506,829 

Poundr. - 
2,631,878 
60,958,460 
86,768,631 
728,330,680 
61, 197, coo 

Pounds. 
2,292,784 
48,019,064 
56, 629,686 

555.667.000 

645.963.000 

741,338,324 

841,759,230 

915,339,860 

939,886,649 

708,561,524 


IMPORTS. 


A^entina 

Jan. 

1 

20.409,438 

22,957,066 

23, 206,173 

23,529,126 

28,100,579 

Australia 

Jan. 

1 

14,037,408 

10,326,000 

15,618, 176 

18,015,312 

9,041,300 

Auatria-Hungary 

Jan. 

1 

62,482,294 

73.355,049 

74.316,026 

82,325,113 

70,280,179 

Brasil 

Jan. 

1 

27,492, 124 

21,608,730 

26,820,551 

34,134,001 

(134,134,001 

Canada 

Jan. 

1 

18,907,000 

19,107,200 

21,856,300 

17,004,000 

22,967,200 

Chile 

Jan. 

1 

2,108,756 

3,536,588 

3,173,882 

2,112,888 

3,413,356 

Cuba. 

Jan. 

1 

1,760,478 

1,536,070 

3,709,000 

2,520,339 

2,848,506 

HetimarV 

Jan. 

1 

2,033,764 

2,326,079 

2, 439,414 

2,382,094 

3,044,653 

Fiuland 

Jan. 

1 

5,133,632 

3.833,252 

7,509,485 

7,058,536 

4,370.282 

Germany b 

Jan. 

l 

208,295,553 

235,300,029 

247,032,623 

286,217,917 

216,806,316 

Italy 

Jan. 

1 

27,539,477 

32,796,618 

33,591.825 

38,811,048 

23,571,583 

Japan 

Jan. 

1 

6,378.787 

6,599,141 

7,130.409 

8.035,293 

4.738,545 

Netherlands 

Jan. 

1 

78,666,949 

80.488,983 

90,920.593 

98,809,593 

63,619,681 

Russia.. 

Jan. 

1 

59,632,597 

60,581,028 

67,762,383 

75,526,599 

55,750,941 

Servia 

Tan. 

1 

7,894,169 

1,371,797 

4,562,763 

473,546 

3,643,860 

Spain 

Jan. 

1 

3,684,871 

4,696,182 

5.633,960 

2,907,176 

3,218. 374 

Sweden 

Jan. 

1 

11,443,057 

13,110,667 

12,885,520 

14,050,543 

7, on, 111 

Swltterland 

Jan. 

1 

5,736,86? 

5,306,746 

5,271,031 

4.626,620 

4,469,386 

United Elngdom 

Jan. 

1 

177.010.624 

174.996,752 

177,534,330 

171,608,688 

148,453,648 

UniKuay 

July 


4,881,232 

e 4,881.232 

<682.304 

4682,304 

/682.304 

Other countries 



13,006,454 

27,285,931 

22,195,464 

25,079,000 

<27,818,000 

Total 



758.534,531 

806.123,452 

854,453,036 

915.-999,736 

738,899,605 


» See GeDeral note,” p. 507. 

ft Not including free ports prior to Uarcb 1, IKIA 

« PreliiDiiiai 7 . 


tfYear precedin 
« Data lor 1M6. 
/Data for 1907. 
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TURPENTINE. 

InUrnaiional trade in epiriU 0 / turpentine, 1905-1909 A 

EXPORTS. 


Country. 

Year be- 
ginnlag— 

1903. 

1906. 

1007. 

1908. 

1909. 

France 

Germany 6 

Netherlands 

Russia 

United States 

Other countries 

Total 

' Jan. 1 . 
Jan. 1 ! 
Jan. 1 
Jan. 1 
Jan. 1 

Qailoiu. 
3,179,105 
520,750 
972 , 7U ; 
2,504,423 
15,614,323 1 
39,867 

GaUont. 

3,367,371 

460.735 

1,400,645 

1,804,858 

16,182,500 

105,809 

QoBone. 

2,538,714 

349,555 

1,675,788 

1,831,320 

17,176,843 

1,002,284 

QoUoTie. 

2,397,710 

433,239 

1,851,937 

1,773,655 

19,433,181 

1,357,000 

QaUo-M. 
2,400,228 
380,385 
1,770,823 
c 2, 332, 285 
16,061,783 
cl, 486, 000 

22,881,182 

23.321,978 

24,574,504 

27,246,722 

24,431,504 


IMPORTS. 


1 

Argentina 

Jan. 

1 

290,804 

570,426 

521.857 

446,967 

411,290 

Australia 

Jan. 

1 

291,809 

377,650 

522,656 

395,430 

347.110 

Austrla-EunBarv 

Jan. 

1 

2,021,485 

2,218,095 

2,291,153 

2,409, 713 

2,439,635 

Canada 

Jan. 

1 

789,886 

842,525 

1,028,936 

1,081,181 

1,141,228 

Chile 

Jan. 

1 

136,124 

173,918 

207,237 

118,542 

155.113 

Germany* 

Jan. 

1 

8,539,910 

9,966,790 

8,986,101 

10,088, 871 

9,764.061 

Italy 


1 

687, 291 

948.171 

921,287 

1,020,128 

824,643 

Netherlands 

Jan. 

1 

2,248,055 

2 , 711,797 

3,036,027 

3,932,356 

2,721,839 

New Zealand 

Jan. 

1 

153,999 

158,399 

145,808 

138,807 

96,208 



1 

192,902 

314,342 

333,482 

238,071 

C205.642 

Sweden 

Jan. 

1 

115.383 

141,077 

146,202 

1 148,913 

126,289 

Swltrerland 

Jan. 

1 

346,279 

462,297 

40,482 

1 503. 879 

412,046 

Unlt^ Kingdom 

Jan. 

1 

7,693,933 

7,673.758 

7,515,293 

1 8,656,464 

6.522,833 

Other countries 



711,974 

1,884,017 

982,536 

1 956,000 

c 807, 000 

Total 



24,219,834 

28,44.3,^ 

26,679,057 

30,136,922 

25,974,927 


« Sm ‘'0«a«ralaote,"' p. 907. » Not iocludtQj free ports prior to March 1, 1906. t PrellmlaaiT. 
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INDIA BUBBBK. 


InUmttiional trade in india ru66er, 1905-1909.*^ 
EXPORTS. 


Country. 

Year be- 
ginning— 

1905. 

1906. 

1907. 

1M8. 

1909. 




Pctmds. 

POUfl^. 

Pottfub. 

Pcuflds. 

Poufub. 

Angola. 

Jan. 

1 

bfi,aoo,ooo 

55,200,000 

55,200,000 


M.i.4i>.T.wrr.i 

Beliian Koneo 

Jan. 

1 

10,718,358 

10.600.960 

10.266.314 


8,268,606 

Belgium 

Jan. 

1 

14,997,420 

16,940.908 

13,886,021 


16,168,832 

Bolivia 

Jan. 

1 

3,728,726 


4,035,589 

4,008,416 

6,729,438 

BratlL 

Jan. 

1 

78,027,329 




086,038,347 

Dutch East Indies... . 

Jan. 

1 

4,560,275 


14.068,081 

6,719,897 

07,016,889 

Ecuador 

Jan. 

1 

1,293,134 

1.394.S7S 


887,085 

1,133,782 

Franc* 

Jan. 

1 

10.766.377 


12,761,379 


16,993.271 

French Quinea 

Jan. 

1 

3,121,366 

3,374,026 

2,864,282 


(12,878.698 

French Kongo 

Jan. 

1 

3,716,860 

4,310.082 

4,061,352 


d 3, 378. 565 

Germany ** 

Jao. 

1 

18,654,850 




8,064,345 

Gold Coast 

Jan. 

1 

3,687,778 




2,764,190 

Ivory Coast 

Jan. 

1 

2,602,638 




2.744.456 

Kanierun 

Jan. 

1 

2.141.777 




d5, 289,406 

Netherlands 

Jan. 

1 

5,760,614 



3,774,042 

3,962.718 

P«u 

Jan. 

1 

5,598,785 

5,678,357 


c6, 677,097 

/s; 677, 067 

Soiegal 

Jan. 

I 

2,242,786 

2,618,511 

2,293,164 


41,279,587 

Singapore 

Jan. 

1 

5,053,067 




5,544,287 

Southern Nigeria. 

Jan. 

1 

2,842,831 

3,434.279 




Veneauela 

July 

1 

219,693 

369.100 

426, 123 

751,659 


Other countries 



11,714,817 

18,266,180 

25,194,477 

24,065,000 


Total 



196,658,681 

318, 118, lU 

215,956,574 

206,283,969 

222,821,862 


Anstrla-Hongary.. 

Bdftum 

Caiwla 

Fnnoe 

OermanT* 

Italy 

Ketner lands 


United Kingdom.. 

United States 

OUier countries... 


Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jao. 

Jan. 


3,021,875 
18,744,312 
2,504,217 
19,603,018 
47,627 110 
1,690,725 
6,645,488 
12,913,540 
29,000,832 
64,147,701 
9,278,344 

4.231,331 

20,813,089 

2,542,580 

23,053,199 

51,488,947 

2,586,^ 

8,189,950 

16,702,892 

31,004,400 

67,907,251 

11,639,638 

4,967,454 

18,292,494 

2,777,668 

24,111.907 

34,85i;767 

2,241,660 

8,142,875 

15,036,756 

35,646,016 

68,653,291 

11.271,855 

4,237,504 

17,783,480 

1,868,569 

22,097,539 

32,498,112 

3,298,996 

6,522,685 

16,683,536 

24,253,600 

76,289,474 

11,082,000 

215,267,072 

240,159,419 

225,993,743 

216,616,495 


4,74i>740 
18,»4,(»9 
2,7»,75l 
25,579,092 
34,208,900 
3,4^,400 
6,364,301 
el5,817,406 
33,830,456 
83,067,414 
cl2, 800,000 


252,480,748 


aSe«**0«neral note,” p, 507. 
b Estimated. 
e PreUmioary. 


4 Year preceding, 

« Not liu;(udlag free ports prior to Uarch 1, 1906. 
/ Data 1007. 
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SILK. 

Haw tilk producHon of countriet named, i9Q5-1910. 


{Estimate of the 811k Manufag truera* Association of Lyon, France.] 


Country. 

1905. 

1906. 

1907. 

1908. 

1909.a 

Western Europe: 

Itrfy 

France 

SiwJn 

Austria-Hungary 

Total 

Levant and Central A^: 

Anatolia 

Syria and Cyprus 

Other provinces of Asiatic 

Pottrufs. 

9.786.000 

1.393.000 

172.000 

761.000 

Pottfldi. 

10,461,000 

1,333,000 

124.000 

754.000 

Pounds. 

10,626,000 

1,459,000 

181,000 

761,000 

Pounds. 

9.890.000 

1.446.000 
166,000 
736,000 

Pounds. 
0,372,000 
1,466,000 
176,000 
838, o6o 

12,114,000 

12,672,000 

13.027,000 

12,238,000 

11,872,000 

1.424.000 

1.080.000 

1,221,000 

1,037,000 

1.327.000 

1.179.000 

322.000 

754.000 

496.000 

166.000 

1.085.000 

1.340.000 

1.356.000 

1.060.000 

320.000 

628.000 

456.000 

143.000 

794.000 

1,160,000 

1 2,767,000 

694,000 

694.000 

154.000 

1.191.000 

1.323.000 

Salonica and Adrianople.... 

Balkan States 

Greece and Crete 

Caucasus 

Persia and Turkestan (ex- 
ports) 

Total 

Far East: 

China- 

Exports from Shanghai. . 
Exports from Canton ... . 
Japan- 

Exports from Yokohama 
British India- 

Exports from Calcutta 
and Bombay 

Total 

017.000 

419.000 

155.000 

640.000 

1,014,000 

567.000 

408.000 

165.000 

1.003.000 

1.385.000 

5,349,000 

5,766,000 

6,671,000 

5,937,000 

6,823,000 

6.641.000 

4.409.000 

10. 183.000 

017,000 

9.396.000 

4.325.000 1 

13.210.000 

717,000 

9.160.000 
4,960,00) 

14.044.000 

772,000 

12,430,000 : 

5.242.000 

16.689.000 

551,000 

11,243,000 

4.817.000 

18.078.000 

518,000 

24,050,000 

27,646,000 

26,936,000 

912, 000 

34,656,000 

Grand total 

41,513,000 

46,106,000 

48,634,000 

53,087,000 

63,351,000 


a FiBilmlaary. 
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WOOD PULP. 

International trade in wood pulp, 1905~1909.o 
EXPORTS. 


j 

Country. 

Year be- 
ginning — 

laos. ^ 

1906. 

1907. 

1908. 

1909. 

Austria-Hungary 

Belgium 

Finland 

Germany e 

Norway 

Sweden 

Switaerland 

United States 

Other countries 

Total 

Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 ' 
Jan. 1 
Jan. 1 ' 
Jan. 1 
Jan. 1 
Jan. 1 1 

__J 

Pounds. 

166,689,396 

54,872,925 

349,000,000 

133,477,320 

153,651.351 

975,158,500 

846,213,535 

14,004,420 

26,379,^ 

49.843,083 

Pottitds. 
i 170,770,020 
68,233,066 
i 397,000,000 
; 123,858,426 
156,740,026 
1,114,716,540 
914,501,238 
13,901,905 
38.267,309 
79,751,207 

Pounds. 
187,836,660 
72,943,332 i 
483,000,000 
133,410,176 1 
211,885,779 ' 
1,227,103,672 1 
1,170,316,873 
13,066,133 
24,839,012 ' 
75,160,286 

Pounds. 
177,784,025 
54,463,780 
480,000,000 
140,860,769 
281,362,458 
1,310,902,326 
1,242,850,222 
12,338, 167 
22, 506,379 
56,826,000 

Pounds. 

, 173,668,467 

69,705,365 
. 629,000,000 

157,561,012 

1 319,289,793 
1,326,893,206 
j 1,242,456,238 

1 11,168,724 

, 17,905,481 

1 >174,117,000 

2,769,190,476 

^,067,739,737 

1 

3,599,561,923 

3,779,988, 125 

4,011,765,287 


Jan. 

1 

Jan. 

1 

Jan. 

1 



Jan. 


Jan. 



1 

Jan. 


Jan. 

1 

Jan. 


Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 



Argentina 

Austria-Hungary . . 

Belgium.... 

Denmark 

France 

Germany e 

Italy 

Japan 

Russia 

Spain 

8we(ien 

SwiUerl^d 

United Kingdom.. 

United States 

Other countries . . . 


Total. 


30,886,404 

4.702,013 

174,530,060 

67,310,417 

490,998,886 

109,748,067 

93.789,911 

22,769,993 

44,467,063 

70,535,843 

6,679,205 

19,680,440 

,1,280,780,480 

341,734,400 

122,801,943 


37,388.826 

4,050.552 

228,929,053 

64.300,231 

563,826,785 

103,547,347 

114,677.382 

37,020,666 

46,715,121 

76,781,583 

7,882,006 

16.764,828 

1,341,735.360 

399,403.200 

118,569,048 


2,881,316, 130 p,161,571, 988 13,536,432.604 3,699,998,230 


40,845.920 
4,301,084 
243,156,228 
80.113.097 
630,970.533 
116,995,542 
126,906,881 
35,476,759 
45,479,955 
82.575,953 
6,691.936 
19,232,681 
11,484,703,360 
' 503,555,200 
25,424,495 


39,930,837 

5,601,724 

265,428,111 

75,010,050 

692,701,492 

90,261,783 

135,943,606 

40,753,602 

49,052,161 

79,954,210 

6,448,409 

20,914,147 

1,662,662,400 

500,969,689 

25,366.000 


33,847,250 
7,675,004 
258, 171,760 
100,035,930 
640,890,227 
90,295,125 
145,528,953 
38,311,700 
(149,807.056 
69,243,506 
6,685,152 
19,705,376 
1,661,950,040 
735,300,119 
630,144,000 


3,887,690,3 


« See General note/' p. 507. 
6 Esttmated from Taioe. 


e Not Indudlng free ports prior to Uarch 1, 1906. 
i Preliminary. 
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FARM ANIMALS AND TEBIB PRODUCTS. 


Live stock of countries named. 


• D • - . through lack of atatudea for large areas. Number of aalmals In China, 

Fersia, Aighanistan, Korea, Bolivia, Ecuador, and several lees important countries unknown. For 
Brazil uuniber of cattle alone estimated, but rMigbly. Id general, statistics of cattle, horsM, sheep, and 
swine much more complete than those of other animals, as statements for the world.] 


Country. 


NOKTH AMEhlCa. 

United States: 
Contiguous— 

Onlarma 

Not on farms 

Noncontiguous— 

Alaska a 

Hawaii® 

Porto Rico 


Total United 
States (except 
• Philippine 
Islands) 


Bermuda 

Canada: 

Prince Edward Island 

Nova Scotia 

New Brunswick 

Quebec 

Ontario 

Uanitoba 

Saskatchewan 

Alberta 1 , . . , 

British Columbia 


Total Canada.. 


Central America: 

Costa Rica 

Guatemala 

Honduras 

Nicaragua 

Panama 

Salvador 

Mexico 

Newfoundland 

West Indies: 

British— 

Bahamas 

Barbados 

Dominica 

Grenada 

Jamaica 

Montserrat 

Trinidad and Tobagoj 
Turks aod Caicos 

Islands 

Virgin Islands 

Cuba 

Dutch W est Indies .... 
Guadeloupe 


Total.. 


SOUTH AUXBICA. 


Amntina 

Brazil 

British Guiana. . 

Chile 

Colombia 


idiQ 

1900 


1900 

1900 


1910 

1910 

1910 

1910 

1910 

1910 

1910 

1910 

1901 


1908 

1907 

1908 
1902 
1901 


1909 

1909 

1901 

1909 

1909 

1909 

1909 

1909 

1910 
1908 

to 


Total. Dairy cows. 


69,080,000 

1,616,422 

18 

102,908 

260,225 



7,229,916 


373,630 
196,768 
666,215 
252,070 
65,000 
284,013 
5, 142,457 
32,767 


1.4.17 

1,908 

111,006 


10,426 

700 

2,000 

1,074,509 

3,205 

30,500 


21,801,000 

973,033 

13 

4,028 

73„172 


22,851,446 


55.365 
148,94$ 
122, 136 
856,151 
1,243,680 
164,746 
138,455 
124,470 
24,535 


2,878,480 


<95,462 


29,116,625 

25,000,000 

72.000 

2,303,656 

2,800,000 


205,084 


21,040,000 

2,936,881 

5 

12,982 

58,664 


|4, 123,000 
173,908 


4,310,396 


34, 121 
68,721 
66,855 
868,419 
802,949 
244,987 
332,922 
294,225 
37,325 


2,250,524 


63,651 
50,343 
64. 122 
28,276 
17,000 
74,336 
859.217 
8,851 


991 

2,410 

607 

1,074 

53,179 

4.288 

100 

232 

555,423 

C97 

8,819 


28,094,014 


1,650 

516,764 

341,000 


13, 4.34 
6,078 
1,600 


334,435 


3,793 


58,957 

154 

6,311 


4,739,892 


257,000 


Sheep. 


57,216,000 

231,301 


102,098 

6,363 


110,599 

358,263 

203,620 

549,068 

1,042,227 

30,266 

135,360 

179,067 

33,350 



2, 631,820 


187 

77,593 

24,052 


21,457 

3,424,4.30 

78,052 


1,088 

1,975 

12,849 


(19,982 

20,155 

11,731 


18,000 

4,224,266 

746,000 


47,782,000 
1,818, 114 

10 

8,057 

66,180 


49,674,361 


2,795,383 


111,816 
29,784 
145,352 
11,591 
28,000 
422,980 
616, 139 
34,679 


4358,868 

4,788 

32,656 


54,306,226 


1,403,5! 


13,000 

216,360 

2,300,000 


• On farms. 

5 Including mules and asses. 
cCows. 

4 Ceisus for 1899. 

e Oflclal estimate furnished by the French Embassy to the United States under date of May 4, 1006. 
/Including asses. 
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Livt itock of countries named — Continued. 


Coontry. 

Year. 

Cattle. 


Mules. 

Sheep. 

Swine. 

Total. 

Dairy COWS. 


SOUTH AVE&ICA-~COntd. 

1908 

1908 

1908 

1908 

1899 

7,445 


265 

114 

113 

2,923 

72 


5,382 

5,500.000 

8.192.602 

2,001.257 


3.314 . 


a 715,651 



182,790 

7,626 

214,060 

23,900 

180,099 

1,618,214 



556,307 

17,671 

26.286.296 

Veoexuela 


191,079 

89.186 


Total 


75,001,970 


9,324,545 

919.726 

99,592,808 

5,758,159 

EUROFB. 








Aastria-HuTigaiT: 

1900 

9,511,170 

e4,749,152 

1,716,488 

20,323 

2,621,026 

7.904.684 

4,682,654 

5,489,946 

662,242 


1908 

1895 

7,152,568 
«1, 417,341 


2,173,648 


Boania-HmegoTina . . . 


/ 239, 628 


3,230,720 

Total Austria- 
Hungary 


18,081.079 


4,129,762 

22,234 

13.756.380 

10,834,842 


O1909 

1,861.412 

8912.781 

253,431 

538.271 

6,915 

11,947 

d 235, 722 

1,161,761 

466,333 

1.466,932 


1906 

1,695,533 

2,243,889 

4,093 

<493,451 

726,027 



<1.282,254 

534,680 



1909 

615 


99,900 



<1,113,633 

327, 817 


904,447 

7,202.490 

22,146,532 


rl909 

14,239,730 

<7.520.750 

3,215,050 

4.345,047 

279 

159,068 

45,121 

955,566 

1 18,847 

9,762 
3,000 

194,010 

042 

17,456,380 

7,703,710 

Germany 

1907 

1909 

1902 

1 20,630,544 
349 

! 406,744 

23,413 
6,195,966 
103,485 
6,570 
60,000 
1,690,463 
1,094,101 

10.222,792 

Gibraltar 

Greece 


88,869 

4,568,158 

512,418 

11,162,768 

6,467 

17,485 

400,000 

79,716 

Iceland 

1908 


388,331 

2,506,970 

134,067 

4,184 

6,000 

861,840 

318,556 

1,110,957 

1,709,205 

Luxemburg 

Malta. 

1907 1 
1910 1 

<20,000 

3,266 

Ketherlands 

1904 

i973.(»8 

<727,898 

295,277 

172,468 


606,785 

1.393,488 



703,198 

2,645,051 


87,766 

57,647 

3,072,988 

Roomania 

1900 

380,720 

864.324 

515 

5,655,444 

B^a: 

1908 

1908 

30,800,826 

2,377,285 

2,876,437 


20,934,415 

1,280,410 

1,358,193 


138,048,736 

9.953,673 

Poland 



i 1,339,274 
<6,452,351 

746,352 

781,700 

Total Russia, 
European 

1908 

36, (M, 548 


23,573,018 


» 45,840,361 

11,483,(05 


1905 

969,953 

<153,359 1 

174,363 

739 

864,555 

3, 160,166 
15,471,183 
1,010,217 
209,997 
10,000,000 

906,106 

2,296,0U 

894,670 

548,970 

Spain 

1909 

2,317,478 
2,685,020 
1,498. 144 
1,000,000 


574,872 

135.372 

600,000 

Sweden 

SwitxcTland 

1909 

1906 

<785,950 

<300.000 

3,153 

United Kingdom: 



■ 2. 767.608 

■ 1,557.584 

>1,545,267 


27,101,140 

2.340,897 


1910 

4,688,888 

>613,244 

31,460 

3,979,616 

1,200,005 

of Man and Chan- 
Del Islands 

1908 

41,200 

• 18.1C0 

>9.670 


86,564 

14,471 

Total United 
Kingdom 


11,707, 396' 

4,343,350 

3,168,201 

31.460 

31.U7,220 

3,664,373 

Total 


129,369.413 


43,676,829 

1,674,583 

183,270,708 

09,026,613 

ASU. 



:=== 





British India; 

1009 

1908 

099,560,604 

118,817,386 

30,637,393 

3,006,370 


108,794 

20,189,949 
. f 3,866,677 


Britfa^ Prorineea. 

109,286 


Total BrlUA India 


106,877,990 

33,645,763 

mi 

1 IW^'^ 

24,046,636 



1,66 , 



aDftt&lorl90e. 

I Un^Delal eftiiute. 

cCoirs. 

^DataforlM. 

«liKlo^1xifliloet. 

/lUllldlDS mtdM tod MM. 

#Ob IXoeiDberaio(prcce(Uas7e«r. 
i Dai^ ccnrs 2 fM» old or orer. 
f Oiifinnf. 


f Inelodloi 00^ kvpt fee Ivtodlng pnzpoae^ 


klDchidli 

ICODSU, 


.™«j?lwinbCT31, IJOO. 

« Cows and bdim in milk aad ottf. 

• Uari for aci^ttire, and onbroken. 

• locladlng wflalocalm. ^ ^ , 

p Data oolf for tboot 8ut«8 for irtildi offldai flgnrM ait 
araUahk 

,Olwhidi8l7iW8toB^J|irkiodAlwirloehidfi0tfo. 
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Zttic stock of countries named — Continued. 




Cattle. 





Country. 



_ 

Mules. 

Sheep. 

Swine. 


Total. 

Dairy cows. 






ASIA— continued. 









1909 

1,509,654 

109,000 

62,964 


4,042 . 
11,243 
•67,709 
196 


96,335 

97,148 
700,400 
• 31,690 


1903 




1910 



5 315,756 


1908 









Japanese Empire: 


1,297,974 
« 138, 928 


1,494,506 

167 


4,065 

284,729 

1,230,597 


(11909 







Total Japanese 


1,436,902 


1,494,673 


4,085 

1,515,326 





Dutch East Indies: 

190S 

2,654,461 

449,268 







1903 


118' 645 









Total Dutch East 
Indies 

1903 

3,103,729 


482,619 










1903 

127,559 


144,171 

290 

30,428 

1,179,371 



Russia: 

1908 



2,004.328 

3,138,883 


/ 7,632,749 
/ 4, 078, 550 
6,302,258 
5,44.3,000 

80,016 

864,106 

309,479 

186,400 

Siberia 

1908 

4,026,822 

2,304,977 

2,343,000 




1902 




1903 


1,624,000 





Total Russia, 


10,601,782 1 


7,156,147 


23,856,557 

1,440,001 






1904 : 

2,209,522 

. 40,349 

3,000,000 


71,624 

2,809 

800,000 




Struts SetUemenU and 

1909 




113,453 




45,000,000 






Total 


130,580,833 


11,902,324 

104,084 

92,848,787 

5,086,389 




AnuCA. 










1,092,202 

213,361 

750,000 

725,116 

250,891 

82,781 

323,052 

96,112 

2,867,612 

13,121 

47,894 

57,658 

4,720 

271,072 

1,014 


236,168 

64,621 

187,714 

V26 

9,632,177 
C 2,794 
5,105.000 

102.585 




V476 

British East Africa 



5 2,493 




<54,666 
• 29,789 
3,851 
73 

no, 000 




/ 736,132 








1905 


70 

1,500,000 

300,722 

333,454 

1,447 

Oerman Southwest 



• 8,271 
1,074 
606 

4,636 

464 

2,917 


1905 

A 1,118, 162 

522,021 


1909 

113 

1,523 

124 

3,805 


C") 



15 

Nyasaland Protectorate. 



17,844 

4,583 

215,715 

2,094 

200 

14, 221 

(«) 


1,780 
" 1,661 
120 

4,534 








280 




150 


6,000 



'451 


33 


447 

56 

Southern N4^ia (La- 


1,522 

340,372 
159,272 
468, 02'. ■ 




1,610 

2,426 

Sudw (Anglo -Egyp- 

Pl908 


8,251 


952,950 





28,772 

28 

16,002 

585,027 

10,771 

Uganda Protectorate 

1909 


471,297 

600 






A Includes mules and asses. 

6 Not less than 1 yew old; 30 per .cent may be 
added for those leas than 1 year old, 
e Data for 1908. 

4 On December 31 of preceding year. 

• Indudtne 138,121 sebu cattle and 807 imported 
and cro3s-l»M. 

/ Ineluding goats. 

t Excluding animals owned by natives, 
a Census, i9d 8. 
iDaU for 1907. 


f Data for 1900. 

I Cows. 

lOn sugar estates only. _ 

*» OffidiD estimate furnished by the French Em- 
bassy to United States under date of May 4, 
1906. 

« Number of horses, mules, and asses owned by 
natives. 

0 Animals assessed for tribute and tax. 
pOn December 31 of preceding year. 

(January 1. 
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Live stock of countries nam«d— 'Continued. 


Country. 


Total. Ds^cov^. 


Sheep. 


AiBiCA— continued. 

Union of Elouth Africa: 
Cape of Good Hope. . . 

Na^ r.... 

Orange Free State.... 
Transvaal 


1904 

1909 

1900 


1,964,390 

602,212 

721,258 

899.673 


540,310 


53,186 

132,574 

125,951 


64,433 

7,033 

4,674 

9,011 


KS>807,16g 
' 1,068.996 
7,481,251 
8,011,909 


385,046 

77,238 

52,983 

6167,879 


Total Union of 
South Africa 


85,150 30,369,321 


14,045 


12,044,783 


1,012,460 


308,733 50,293,014 


OCBAIUA. 

Australia: 

Queensland 

Isew South Wal^ . 

Victoria 

South Australia. .. 
Western Australia. 
Tasmania 


C1909 

e1909 

<1910 

<1910 

<1909- 

<1910 


4,711,782 
3,027,704 
i, 549, 640 
758,080 
792,217 
199,945 


29,176 


555,613 

604,758 

442,829 

253,884 

125,315 

40,492 


Total Australia.. 


11,039,368 


2,022,8 


Fiji 

New Caledonia 

New Zealand < 

Territory of Papua. 


1909 

(i) 

1908 


34,049 

73.862 

1,773,326 


4,857 

2,938 

363,259 

222 


12 

/5I9 


Total.. 


Grand total 448,459,624 


19,593,791 
46,187,678 
12,937,983 
6,475, 431 
4,731,737 
1,734,761 


124,803 

237,843 

217,931 

81,797 

47,062 

55,705 


91,661,381 


765,131 


6,758 
9 442 
|a23,«O,’707 
36 


6 3,718 
2,438 
245,092 
198 


1115.158,324 


1,016,575 


96,404,339 17,747,843 605,050,853 137,448,104 


Country. 


NOBTB aiTE&lCA. 

United States: 
Contieuoos— 

On urms 

Not on (anus 

Nonoontiguous— 

Aiasha 

Hawaii g 

Porto Rico 


Total United States (except 
Philippine Islands) 


1900 

1900 

1906 

1900 

1899 


Central America: 

Costa Bica.. 

Hood liras 

Nicaragua. 

Panama. 

Mexloo 

Newfoundland 

West Indies: 

BritUh- 

Barbados 

Jamaica. 

Trinidad and Tobago. 

Cuba 

Hatch 

Guadeloupe 


Total. 


1907 
1909 

1908 
1907 
1902 
1901 


1907 

1908 
31909 

1910 

1906 

(') 


94,165 

15,847 


1.438 

1,085 


67 

2,373 

1.343 

47 

287,991 


3,887 


3,340 

6,598 

4,394 


421,675 


1,870,599 

78,353 


653 

15,991 


670 


979 

3,000 

4.206,011 

17,355 


16,260 

6,461 

<18,664 

50,941 

13,902 


Reindeer. 


12,828 


12,828 


6,299,719 13,278 


Onns, 1909. 

Data for 1906. 

YearmdiI^; March 31. 

Oflldat estimata fumlsbed by the French Embassy to the United States undn date of May 4, 1908. 
Inclodbig aBlmals owned by Maoris. 

Including atsei. 
tefanna. 

‘December 31 preceding yeer. 
peniosforuw. 
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Live itotk of eouniriei nttwwrf— Continued. 


Country. 

Year. 

Asses. 

Butfolces. 

Camels. 

Ocats. ] 

Reindeer. 

SOUTH ABICRICA. 












3,245,086 . 
13,500 . 
343,810 , 
361,000 
1,265 
32,334 
19,951 
1,667,272 




5,750 . 




Chile 

1908 











527 . 










1908 

4,428 . 
312,810 . 













Total 





5,684, 218 








auROPi:. 







Austria-Hungary; 

AusrtrJa 

1900 

46,324 



1,019,664 


Hungary. 

1893 

23,855 

133,000 . 


0 308,997 
1,447,049 










70,179 

133,000 


2,775 , 710 











257,669 1 
1,384,116 
38,984 ! 
13 i 




124,080 

476,872 


















. 6,279 
1,424.870 
3,633.970 
8,339,409 

133, 749 



363,090 

10,349 

141,179 














1908 



520 



1908 

849.577 

27 

19,362 


2,714,513 





11,344 



1009 ! 

3,7«) 



20,813 
100, OCO 
165,497 
296,442 
1,034,216 
232,515 

i" 




1 


1904 










j i42,623 



144,089 

7,186 




1900 

43,475 






Russia: 

1905 



224.500 


1 

' 347,000 




1.000 








Total Russia, European 




225,500 


1 347,000 



1.247 

834,709 

7.710 


510,063 
“ 3,285,320 
65,887 




3,336 





237,253 



1,679 

240,677 



362, 117 
242,614 


1910 








Total 


2,791,808 

680,419 

228,836 

21,802,683 

860,625 

ASIA. 







British India: 


1,398,509 
« 146,877 

15,854,557 

1,323,560 

444,562 

S1,W1,137 

2,963,050 



1908 

51,609 






1,445,385 

17,178,117 

496, 371 

34,804, 187 








579,069 

241,750 


174,072 


C«hln China 

1903 




Cyprus. 

Honglcong 

1909 

1908 



1,151 

/ 274 , 343 
U3 


Ja|ianese Empire: 





83,352 



. ri909 


276,242 


143,684 


Total Japanese Empire 

. 1909 


276,242 


.] 227,036 



a Data for 1909 

h l>ecember 31 preceding year. 

c On December 1 of piecing year. 

d Data only for those States for which omcial estimates are available, 
e Of which &8,49& in Alwar, Indore, Owallor. and Marwar includes mules. 

/ Not less than 1 year old; 30 per cent may be added for those less than I year old. 
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Live stock of countriet Continued. 


Country. 

Year, 

Asses. 

Boflaioes. 

(7am els. 

Goats. 

Reindeer. 

isu— oontlnoed. 

Dutch East Indies: 

1905 

1905 

1906 

1903 

1903 

1903 

1902 

1903 


2,166,993 

446,540 















2,633,533 




Phiuppifift idands. 






a640,871 


124,334 


Russia: 



365.000 
500 

17,122 

296.000 







38,700 


122,312 

56,600 

338,042 

745,066 

802,000 


20,000 



180,812 

338,042 

678,622 

1.547,066 

68,700 



1904 


2,288,956 





3,500,000 


9,000,000 







4,126, 197 

34,178,580 

1,176,144 

46, 151,171 

58,700 

ATRia. 

1908 

1904 

1908 
1900 
1906 

1905 

1909 

1906 

1908 
(•) 

1909 
(<) 
1906 
1906 
1906 
1902 

/19Q6 

^1909 

1904 

1909 

1906 

1906 

271,794 
*10 1 

j 

204,715 

4.199,006 

1,625 

1,591,206 










120,000 

4728,264 

40,000 

46,853 

24 

240 






8,777 

5,169 

411 

22 

58 


1,820,000 
242,023 
66, 747 
6,732 
1,506 
102,357 
4,156 
693,860 
1,001 
500 
2,600 
846,544 
342,249 

















1 




i,9ifl ' 









774 








8<rathem NlMiia Colony (Lagos) ■ ■ 

19,289 





123,705 
106,175 : 






Union South Africa; 




100.470 

10,330 

5,323 

26,510 



57,376,346 

910,848 

1,251,306 

1,525,705 


Natal 












Total Union of South Africa. 




142.633 



i 11,064,207 






634,061 

728.284 

521,712 

20.686,411 1 


ocEaxu. 

Australia: 

1905 
1005 

noio 

1906 


1 


853 

37,716 
26,048 
31,988 
1,460 i 







i,8M j 


3,257 





Total 





1.858 \ 


4,110 

96,112 


Fiji 

1906 

(«) 

1891 

1906 



i 



19,446 I 
1 6,U1 ' 

1 ; 9,055 

523 ! 













1 










1,8»| 


4,110 

1 133,247 







8,684,102 1 

25,685,283 

1,930,802 

1 100,957,649 

932,608 




• Cinliao*. 

• Komter of domesticotod elepbents relnnied u 
rKxdiidiitf MibiMls owned by iuitiv« 0 . 
dDntntoine. 

• Offldftl MttBAto fornisbed by tbe Fraicb Embtaiy to tbe Voltod 8tot« ondw <Uto of )l«y 4, im 
/ Antmab amiHd loe tiiboto or tax. 

f lamauTl. 

, ^CeuoaferllO^ 

<Ofl“ 

r 


Os Daea^iir 21 of pteeedliw year. 
' Ida^dlBC fOiti ownedT^luiorli. 
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International trade in hides and shins — Continued. 

EXPO nT8— ConUnuea . 




TRADE IN HIDES AND SKINS. 


623 
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HORSES AND MULES-Continued. 

Impo-,'ls, exports, and average prices of horses and mules, tS9i-1910. 


Imports of horses. Exports of horses. Exports of mules. 


June 30— 

Num- 

ber. 

Value. 

import 

price. 

Num- 

ber. 

Value. 

Average 

export 

price. 

Num- 

ber. 

Value, 

Average 

export 

price. 

1892 

14,074 

12,465,868 

1174.50 

3,220 

1611,188 

$189.46 

1,965 

$238,591 



15,451 


154.57 

2,967 

718,607 

242.20 

1,634 

210,278 



6, 166 

1,319,672 

214.01 

5,246 

1,108,995 

211.40 

2,063 

240,961 



13,098 

1,055,191 

80.56 

13,984 

2,209,298 

157.99 

2,515 

186,452 

74.14 

1896; 

9,991 

662,591 

66.32 

25,126 

3,530,703 

140.52 

5,918 



1897 


464,808 

66.42 

39,532 

4,769,265 

120.64 

7,473 





414,899 

134.49 

51,150 

0,176,569 

120.76 

8,098 





551,050 

181.15 

45,778 

5,444,342 

118.93 

6,755 

516^908 



(3, ilXd 

596,592 

192.32 

64,722 

7,612,616 

117.62 

43,369 

3,919,478 

90.38 

1901 

3,785 

985,738 

260.43 

82,250 

8,873,645 

107.89 

34,405 





1,577,234 

326.41 

103,020 

10.048,046 

97.53 

27,586 

2,692,298 




1,536,296 

307.32 

34,007 

3,152,159 

92.69 

4,294 




4,726 

1,400,287 

308.99 

42,001 

3, 189, 100 

75.93 

3,658 




5,180 

1,591,083 

307. 16 

34,822 

3,175,259 

91.19 

5,826 

645,464 

110.79 

1906 

6,021 

1,716,675 

285. 11 

40,087 

4,305,981 

108.91 

7,167 




6,060 

1,978, 105 

325.35 

33,882 

4,359,957 

131.99 

6,781 

850,901 


190S< 

6,487 

1,601,392 

292.40 

19,000 

2,612.687 

137.60 

6,609 




7,084 

2,007,276 

283.35 

21,616 

3,386,617 

156.67 

3,432 

472'017 



11,620 

3,296,022 

283.65 

28,910 

4,081,157 

141.17 

4,512 

614,094 

136.10 


CATTLE. 

Imports, exports, and average prices of live cattle, 1892-1910. 


Vear eudiug Juue 30— 

Imports. 

Exports. 

Number. 

Value. 

Averse 

import 

price. 

Number. 

Value. 

Average 

export 

pnce. 

1892 

2,168 

$47,466 

$21.89 

394,607 

$35,099,095 

$88.95 

1893 

3,293 

45,682 

1.3.87 

287,094 

26,032,428 

90.68 

1894 

1,592 

18,704 

11.75 

359,278 

33,461,022 

93.14 

1895 

149,781 

765,853 

5.11 

331,722 

30,603,796 

92.28 

1896 

217,820 

1,509,856 

6.93 i 

372,461 

84,560,672 

92.79 

1897 

328,977 

2,589,857 

7.87 1 

392,190 

86,357,451 

92.70 

1898 

291,589 

2,913,223 

9.99 

439,265 

37,827,500 

86.12 

1899 

199,752 

2,320,362 

11-62 

389,490 

30,516,633 

78.35 

1900 

181,006 

2,257,694 

12.47 

397,286 

30, 635, 153 

77.11 

1901 

146,022 

1,931,433 

13.23 

459,218 

37,566,980 

81.81 

1902 

96,027 

1,608,722 

16.75 

392,884 

29,902,212 

76.11 

1903 

66,175 

1,161,548 

17.55 

402,178 

29,848,936 

74.22 

1904 

16,056 

310,737 

19.35 

593,409 

42,256,281 

71.21 

1905 

27,855 

458,572 

16.46 

567,806 

40,598,048 

71.50 

1906 

29,019 

548,430 

18.90 

584,239 

42,081,170 

72.03 

1907 

32,^92 

565, 122 

[ 17.44 

423,051 

34,577,392 

, 81.73 

1908 

92,356 

1,507,310 

16.32 

349,210 

29,339,134 

84.02 

1909 

139,184 

1,999,422 

' 14.37 

207,542 

18,046,976 

86.96 

1910 

196,138 

2,999,824 

1 16.37 

139,430 

12,200,154 

87.50 
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CATTLE — Continued. 


Number and value of milch coma and other cattle m forme in the United States, 1867-1911. 



Ulldk cows. 

Other cattl 

8 . 

Jannary 1— 

Number. 

Price per 
bead 
Jan.l. 

Farm value 
Jan. 1. 

Number. 

Price per 
head 
Jan. 1. 

Farm v^ue 
Jan. 1. 


8,349,000 

I2S.74 

S239.947.000 

11.731.000 

11.942.000 

S15. 79 

$185,254,000 


8,692.000 

26.56 

230.817.000 

260.610.000 

15.06 

179,888,000 


9.248,000 

29.15 

12,185,000 

18.73 

228, 183,000 


10,096.000 

32.70 

330. 175,000 

15,388,000 

18.87 

290,401,000 

1871 

10,023,000 

*33. 89 

339,701,000 

16,212,000 

20.78 

336,860,000 


10,304,000 

29.45 

303,438,000 

16,390,000 

18. 12 

296,932,000 


10,576.000 

26.72 

282,559,000 

16,414,000 

18.06 

296,448,000 


10,705,000 

25.63 

274,326,000 

16,218,000 

17.55 



10,907,000 

25.74 

280,701,000 

16.313,000 

16.91 

275,872,000 

1876 

11,085,000 

25.61 

283,879,000 

16.785,000 

17.00 

285,387,000 


11,261,000 

25.47 

286,778,000 

17,956,000 

15.99 

287,156,000 


11,300,000 

25.74 

290,898,000 

19,223,000 

16.72 

321,346,000 


U. 826. 000 

21.71 

256,721.000 

21.408,000 

15.38 

329,254,000 


12,027.000 

23.27 

279.899.000 

296.277.000 

21,231,000 

16.10 

341.761.000 

362.862.000 



12,369,000 

23.95 

20,939,000 

17.33 


12,612.000 

25.89 

326,489,000 

23.280,000 

19.89 

463,070,000 


13, 126,000 

30.21 

396.575.000 

423.487.000 

28,046,000 


611.549.000 

683.229.000 

1884 

13,501,000 

31.37 

29,046,000 

23.52 

13,905,000 

29.70 

412.903,000 

29,867,000 

23.25 

694,383,000 

1886 

14,235,000 

27.40 

389,986,000 

31,275,000 

21. 17 

661,956,000 


14,522,000 

26.08 

378,790.000 

33.512.000 

34.378.000 

19. 79 

663,138,000 


14,856,000 

24.65 

366,252.000 

17. 79 

611.751.000 

697.237.000 


15,299,000 

23.94 

366.226.000 

35.032.000 



15,953.000 

22.14 

353,152.000 

36,849,000 

15.21 

660.625.000 

544. 128.000 

1891 

16,020,000 

21.62 

346,398,000 

36,876,000 

14.76 


16,416,000 

21.40 

351,378.000 

37.651.000 

35.954.000 

15.16 

670.749.000 


16,424,000 

21.75 

357,300,000 

15.24 

547.882.000 

536.790.000 

1894 

16,487,000 

21.77 

358,999,000 

36.608.000 

34.364.000 

14.60 

16,505,000 

21.97 

362,602,000 

14,06 

482.999.000 

508.928.000 


16,138,000 

22.55 

363,956,000 

32,085.000 

15.86 


15,942.000 

23.16 

369,240,000 

30.508.000 

16.65 

507.929,000 


15,841,000 

27.45 

434,614,000 

29,264.000 

20.92 

612,297.000 


15,990,000 

29.66 

474,234.000 

27.994.000 

22.79 

637,931,000 


16.292,000 

31.60 

514,812.000 

27,610.000 

24.97 

689,486,000 

1901 

16,834,000 

30.00 

505,093,000 

45,500,000 

19.93 

906,644,000 


16,697,000 

29.23 

488, 130,000 

44,728,000 

18. 76 

839,126,000 


17,105,000 

30.21 

516.712.000 

508.841.000 

44,659,000 

18.45 

824.055.000 

712.178.000 


17,420,000 

29.21 

43,629,000 

16.32 

1905 

1906 

17,572,000 

27.44 

482,272,000 

43,669.000 

15.15 

661.S71.0lXI 

19,794,000 

29.44 

582,789,000 

47,068,000 

15.85 

746, 172,000 


20,968,000 

31.00 

645,497.000 

51,666,000 

17.10 

881,557,000 


21,194,000 

30.67 

650,057,000 

50,073,000 

16.89 



21,720,000 

32.36 

702,945,000 

49,379,000 

17.49 

863.754.000 

917.453.000 

i»i6 

21,801,000 

36.79 

780,308,000 

47,279,000 

19.41 

20.85 

1911 
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CATTLE — Continued . 

Wholesale prices of cattle per 100 pounds, 1897-1910. 
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BUTTER. 

Average price received by farmers on the first of months indicated. 


State, Territory, or 
Diviaion. 


Ifaine 

New Hampshire.,.. 

Vermont 

Mnssacbusetts 

Rhode Island 

Cbnnecticnt 

New York 

New Jersey. 

PennsylTania 



Ctt. uTto. cu. as. cu lcit. 

27 28 ^ 32 32 - 

28 28 29 31 33 

29 2a 28 31 32 

31 31 32 3i 33 

31 31 31 34 37 

32 an 32 34 34 

29 2a 26 30 32 

31 31 30 32 34 

29 23 26 30 33 : 


N. Atlantic. . . 29. 4 29. 0 26. 4 26. 8 30. 5 32. 6 33. 4 


Delaware 25 

Maryland 27 

Virginia 23 

West Viigtoia 23 

North Carolina 22 

Srmth Carolina 24 

(•eorgia. 22 

Florida...: 33 


21 24 25 
20 23 25 

22 23 24 
22 23 24 


S. AUaQUc...te.7 23.6 22.a21.«23.7p 


Ohio 

25 

24 21 

22 

24 

Indiana 

‘Zi 

22 21 

2 

22 

lUioots 

24 

24 22 

2 

‘Zt 

Micbtoan 

25 

24 22 

22 

25 

Wisconsin 

28 

28 25 

2S 



N.C.£.MiS8.R. 24. 8 24. 3 22.0|22. l|24.3|27.1 

Minnesota 26 25 24 

Iowa 26 25 23 22 25 28 

Missouri 21 21 19 1<I 21 23 

North DakoU 24 21 21 21 24 27 

South Dakota 24 21 20 2(N 2a 27 

Nebraska 23' 20 20 7d 23 26 

Kansas 24 21 20^^ 26 

N,C.W.Mi*J1.24.1 

Kentucky 20 

Tennessee 19 loi iri i« iti «/■ 


Mlssisstppl 22 2l| 

I^onlsUna 26 25| 

Texas 21 2rt 

Oklahoma 24 21; 

Arkansas 22 20, 


20 19 19 20 22 

21 21 21 21 23 

25 25 25 25 26 


- ..m 


Ifontwa 

Wyoming 30| 

Colorado. 291 

New Mexico 3h 

Aricona 3s 

DUh » 

Nevada id 

Idabo 31 

Washington 3H 

Ongan 30 

CalUomia. 31 


United iUat<a.|w. .|n. .p. 


Z7| 311 33 
261 2»| 31 
31 31 32 


34 34 34 
27 ad 34 



issaaasa i z iiaasaa i “? iiaasassss 1 5 11 asaaaaaa 1 2 jaaBssssaasi 
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BUTTER— Continued. 
Intematioml trade in huUer, 1905-1909 
EXPORTS. 


Country. 


Year 

t)egin- 

nlng— 


1906. 


1«7. 


1909. 


PoUTida. 


Pounds. 


Pounds. 


P&UTids. 






Austria-Hungary. 

Jau. 
























Jan. 

Other countries 


Total, 


11,890,040 I 
55,904,151 I 
8,944,151 I 
3,800,594 
34,806,671 
176,081,731 
35, 135,901 
49,781,584 
1,834,907 
13,359,789 
51,162,980 
34,240,864 
3,612,714 
86,966, 484 
40,636,298 
16,194,483 
3,637,216 


627,990,558 


6,712,076 I 
75,765,536 i 
6.501,920 I 
3,704,232 
21,680,4^1 
175,043,639 
33.192,114 
39,307,326 
953,058 
10,746,430 
56.404,861 
35,865,200 
3,281,403 
115,972,393 
35,712,817 
24,468,023 
3,802.267 


655,113,784 


6,691,980 
66.076.915 
5,456,880 
3, 755, 227 
4,835,497 
188,829,579 
28,024,8.33 
34,648,529 
535,062 
7,835,006 
64,809,205 
36,785,392 
2,864,267 
132,113,551 
38,227,303 
3,857,288 
3,089,024 


628,435,538 


7,825.681 
51,193,311 
8,217,949 
3,821,565 
5,994,144 
196,061,115 
26,525,880 
43,951,344 
480,167 
8,602,666 
72,911,961 
25,756,752 
3, 432,508 
112,789, 519 
40,030,708 
8,918,091 
3,223,000 


619,736,341 


8,802,359 

55,644,925 

3.913.165 
3,998,906 
4,375,004 

196,692,759 

25.644.456 
51,263,343 

450,179 

8,028,051 

68,686,019 

35,964,096 

3.446.165 
ei24,805,837 

42.362.456 
2,925,730 

e3, Oil, 000 


640,014,450 


IMPORTS. 


Australia 

' Jan. 

T 

592,201 

70, IC 

20.885 

40,874 

80,111 

Belgium 

Jan. 

1 

10,054,979 

11.128,520 1 

12,529,438 

10,998,273 

12,718,269 

BratU 

Jan. 

1 

6,567,718 

5,344,412 I 

5,451. 126 

4,122,650 

<'4,122,650 

British South Afrtca «. 

Jan. 

1 

12, 125.157 

11,273,748 

7,533,108 

7, 445,086 

i 4,512,895 

Denmark 

Jan. 

1 

12,566,345 

13,049,158 1 

8.429, 437 

4,376,175 

6,728,836 

Dutch East Indies. ... 

Jan. 

1 

2,957,073 

3,433,031 1 

3,807,470 

3,239,267 , 

<8,406,187 


Jan. 

1 

3,066,949 

2,958,784 

3,521.070 , 

2,970,514 

2, 480,303 

France 

Jan. 

1 

10,066.650 

11,402,808 

14,671,596 : 

12,374,643 

10,748, 748 



1 

79,524,904 

80,896,179 

85,565,569 

74, 623, 809 

97,130,708 


Jan. 

1 

5,4-39,836 

5,630,865 

3,332,634 

2,396,806 

4,238,072 


Jan. 

] 

1,103,318 

1,914,484 

781,842 

914,954 

<541,692 




911,993 

1,316,117 

1,498,453 

275, 628 

398, 499 


Jao. 


11,955,445 

7,732,271 

7,914, 1.52 

8,211,776 

9,283,130 

Doited Kingdom 

Jan. 

1 

456.662,976 

477,092,448 

462,175,280 

465,443,216 

446,935,664 

Other countries 



17, 458,643 

17.973,778 

21,233,001 

17,313,000 

<21,727,000 

Total 



631, (B4, 187 

651,216,746 

638,465,061 

614,746,571 

625,052,764 


o See “ Qenefal note,” p. 507. < Year preceding. 

♦ NotlnclndlagrceeportspriCNrtoMarcbl.lOOO. eCiH?e Colony, Natal, and Transvaal beforel906. 
t Preliminary. 
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CHEESE. 


InUmalional trade in cheese, 2905-1909.<^ 

EXPORTS. 


Country. 

Y»r 

begin- 

ning— 

1905. 

1 

1906. 

1 

1907. 

190S. 1 

1909. 



PouiuU. 

Pontult. 

Pound*. 

Pound*. 

Pounds. 

Bulgaria 

Jan. 1 

7,227,827 

6,606,741 1 

5,674,170 ' 

6,598,139 

5,218,136 

Canada 

Jan. 1 

219,881,232 

213,316.430 

189,381,875 

172,081,891 

177,259,042 



22, 125,152 
2,650,397 

22,058,487 

2,629,673 

25,584,535 
2,891,803 1 

24,272, 447 
3,387,843 

26,103,125 

2,381,400 

Germany b 

Jan. 1 


Jan. 1 

37,696,611 

42,314,633 

46,607,032 

43,711,481 

44,054,742 

Netherlands 

Jan. 1 

98, 438,575 

104,7^,665 

113,648,000 1 

118.253,711 

124,070,366 

New Zealand 

Jan. 1 

9, 918, 944 

14,695,072 

26,525,296 ! 

31,449,376 

44,867,984 



1,382,181 

1 61,383,731 

1,796,576 

61,935,107 

1,468,094 
62,213,331 1 

3,758,259 

67,654,558 

c4, 517, 711 
69,217,606 

Swltiwiand 

Jan. 1 

United States 

Jan. 1 

1 8,229,756 

22,376,340 

10,341,335 

10, 190,843 

3,501,214 

Other countries 


7,503,508 

8,359,652 

8,336,667 | 

8,295,000 1 

eS, 428,000 

Total 


470,437,914 

600,831,376 

462,671,138 

488,653,548 

509,619,335 


IMPORTS. 


Ai^cntina 

Jan. 

1 

4,234,616 

7,304, 

7,304,669 

8,065,696 

8,884,664 

Australia 

Jao. 

1 

384,718 

304,951 

299,711 

566,806 

367,504 

Austria-Hungary 

Jan. 

1 

9,358,179 1 

8.950.545 ! 

9,118,758 

9, 748,638 

10,483,755 

Belgiam 

Jan. 

1 

28,488,357 ! 

30,333,690 

32,278,995 

31,051.362 

30,523,564 

Bnuil 

Jan. 

1 

3, 120, 168 ! 

3,784,774 

3,632,090 

3, 455,121 

d 3, 455. 121 

British South Africa <. 

Jan. 

1 1 

3,249,035 1 

5,752,252 

4,761,140 

4, 459, 453 : 

4,329.228 

Cul)a 

Jan. 

1 

4,202,427 1 

4,078,517 

5,232,438 

4,147,120 

4,106,603 

Denmark 

Jan. 

1 

1,932,351 

1,782,437 

1,784,642 

1,686,536 

1,739,429 

Eerpt 

Jan. 

1 

9,512,371 1 

10,064,909 

8,650,855 

9,072,778 

8,947,118 

Prance 

Jan. 

1 

43,254,168 ' 

44,714,972 

46, 137,701 

50,011,189 

47,420,285 

Germany 5 

Jan. 

1 

44,698,270 

48.187.525 

44,760,881 

45,689,689 

46.292,191 

Italy 

Jao. 

1 

9,921,901 ' 

10,398,982 

10,294,042 

16,953,323 

17,438,827 

Russia 

Jan. 

1 

2,914,736 

3,179.913 

3,463,940 

3,437,180 

<3,214.009 

Spain 

Jan. 

1 

3.901,938 

4,255,835 

4,398,856 

4,531,113 

4,422,370 

Switterland 

Jan. 

1 

5,530,515 

5,541,979 

7,048,617 

6,564,703 

6,041,045 

United Kingdom I 

Jan. 

1 

267,722.560 

289.371,824 

259,833,392 

251,908,608 

261,227,232 

United States 

Jan. 

1 

25.731,604 

29,975,017 

34,238,459 

33, 7W, 726 

37, 795,506 

Other countries 



19,021,337 

21,271,863 

20,753,857 

19,751,000 

<22,097,000 

Total 



487.180,351 

1 529,254,654 

503,993,043 

504,914,245 

518,785,571 


« See “ General note,” p. 507. <t Year preceding- 

5 Not iociudlog (ree ports prior to March 1W5. « Cape Cotocy l>etore 1906. 

r Preliminary. 
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SHEEP AND WOOL. 

Number and farm value of sheep on farms tn the United States, 1867-1911. 


Year. 


1867.. 

1868.. 

1869.. 

1870.. 

1871. 

1872. 

1873. 

1874. 

1875. 

1876. 


1877.. 

1878.. 

1879.. 


Number. 

Prlca 
per bead 
Jan. 1. 

Farm value 
Jan. I. 

Year. 

Number. 

Price 
per bead 
Jan. 1. 

39,385,000 

$2.50 

$93,644,000 

1890 

$44,336,000 

$2.27 

38,992,000 

1.82 

71.053.000 

1861 

43,431,000 

2.50 

37,724,000 

1.64 

62,037,000 

1892 

44,938,000 

2.58 

40,853,000 

1.96 

79,876,000 

1893 

47,274,000 

2.66 

31,851,000 

2.14 

68,310,000 

1894 

45,048,000 

1.98 

31,679,000 

2.61 

82,768,000 

1895 

42,294,000 

1.58 

33.002.000 

2. 71 

89,427,000 

1896 

38.299.000 

1.70 













35,935,000 





2.75 

35,804,000 


















40.766,000 

2.21 

90,231,000 

1903 

63,965,000 

2.63 






2.59 




1905 



49,237.000 

2.53 

124,366.000 

1906 

50,632.000 

3.54 













48,322,000 









1910 

57’, 216, 000 


43.545,000 

2.05 

89,280.000 

1911 

3.73 

42,599,000 

2. 13 

90,640,000 





Farm value 
Jan. i. 


$100,660,000 

108.397.000 

116. 121.000 

125,909,000 

89. 186.000 

66 . 686.000 

65.168.000 

67.021.000 

92.721.000 

107,098,000 


132.666.000 

178.072.000 

164.446.000 

168.316.000 

133.530.000 

127.332.000 

179.056.000 

204.210.000 

211.736.000 


192,63 ^000 
233,684,000 


Imports, exports, and average prices of sheep, 189t-l9l0. 


Year ending June 30— 

Imports. 

Fjcporls. 

Number. 

Value. 

Averaj^ 

Im^rt 

1 price. 

Number. 

Value. 

Average 

e.xport 

price. 

1892 

380.814 

11,440,530 1 

1 13.78 

46,960 

SIGl.lOS 

$3.43 

1893 

459,484 

1,682,977 

3.06 

37,260 

126,394 

3. 39 

1894 

242,508 

788,181 , 

3.25 

132,370 

832,763 

6.29 

1896 

291,461 

082,018 ’ 

2.34 

405,748 

2. 630,686 

6. 48 

1896 

322,692 

853,530 

1 2.65 

491,565 

3,076,384 

6.26 

1897 

405,633 

1,019,66$ 

; 2.51 

244.120 

1,531,645 ' 

6.27 

1898 

392,314 

1,106,322 

2.82 

199,690 

1,213,886 

6.08 

1899 

345,911 

1,200,081 

3.47 , 

143,286 

853.555 

6.96 

1900 

381,792 

1,365,026 

3.58 1 

125,772 

733,477 

S.83 

1901 

331,488 

1,236,277 

3.73 

297,925 

1,933,000 

6.49 

1902 ' 

266,953 

956,710 

3.58 

358,720 

1,940,060 

5.41 

1903 

301,623 

1,036,934 

. 3.44 

176,961 

1,067,860 

6.03 

19M 

2.38,094 

815, 289 

3.42 

301,313 

1,954,604 

6.49 

1906 

186,942 

704,721 

, 3.77 

268,365 

1,687,321 

6.29 

1906 

240.747 

1,020,359 

4.24 

142,690 

804,090 

5.64 

1907 

224,798 

1,120,425 

I 4.98 

135,344 

750,242 

5.54 

1908 

224, /65 

1,082.606 

4.82 

101,000 

589,285 

5.83 

1900 

102,663 

502,640 

4.90 

67,656 

365, 155 

5.40 

1910 

126,153 

696,879 

5.52 

44,517 

209,000 

4.69 




0Z02?!»- 
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SHEEP AND WOOL-Contiaued. 

Wool product of the Untied Statee in 1910, try Slates. 

lEstimate of N ational Aasoctstion of Wool MoaulEtctuieto.] 


State or Territory. 

Number of 
sheep of 
shearing age 
Apr. 1,1910. 

Average 

weight 

offeece, 

1910. 

Percent 

of 

dirlnkage, 

1910. 

Wool, 

washed and 
unwashed. 

Wool, 

scoured. 



Pounds. 


Pounds. 

Pounds. 

Maine 

210,000 

6 

40 

1,260,000 

756,000 

New Hampshire 

70,000 

6 

50 

420,000 

210,000 

Vermont 

180,000 

6.5 

51 

1,170,000 

573,300 

Massachusetts 

35,000 

6.2 

42 

217,000 

125,860 

Rhode Island 

7,500 

6.3 

42 

39,750 

23,055 

Connecticut 

35,000 

6.25 

42 

183,750 

106,575 

New York 

825,000 

6 

48 

4,950,000 

2,574,000 

New Jersey 

50,000 

5.5 

47 

275,000 

145,750 

Pennsylvania 

1,050,000 

6 

48 

6,300,000 

3,276,000 

Delaware 

7,000 

5.5 

45 

38,500 

21,175 

Maryland 

130,000 

5.2 

43 

676,000 

385,320 

Virginia 

1 365,000 

4.5 

37 

1,642,600 

1,034,775 

West Vi^inla 

000,000 

5.75 

49 

3,450,000 

1,769,500 

North Carolina 

204.000 

3.75 

42 

765,000 

443,700 

South Carolina 

50,000 

3.75 

42 

187,600 

108,750 

Georgia 

225,000 

3 

40 

676,000 

405,000 

Florida 

115.000 

3.25 

40 

373,750 

224,250 

Ohio 

2,600,000 

6.5 

51 

16,900,000 

8,281,000 

Indiana 

900,000 

6.5 

45 

. 5,850,000 

3,217,500 

Illioois 

700,000 

7 

50 

4,900,000 

2, 450,000 

Michigan ; 

1,700,000 

6.75 

SO 

11,476,000 

5, 737,500 


900,000 

6.75 

47 

6,075,000 

3,219,750 

Minnesota 

375.000 

6.8 

48 

2,550,000 1 

, 1,326,000 

Iowa 

800,000 

6.75 

4$ 

1 5,400,000 1 

1 2,808,000 

Missouri 

800,000 

7 

47 

1 6,020,000 1 

1 3,190,600 

North Dakota 

270,000 

6.5 1 

60 

1 1,755,000 1 

1 702,000 

South Dakota 

025,000 

6.5 

60 

4,062,500 

1,625,000 

Nebraska 

250,000 

6.5 

60 

1.625.000 

650,000 

Kanw 

175,000 

7.5 

64 

1,312.500 

472,500 

Kentucky 

800,000 

4.75 

38 

3,800,000 

2,356,000 

Tennessee 

291,000 

4.25 

40 

1,236,760 

742,050 


160,000 

3.5 

40 


336,000 

Mississippi 

150,000 

4 

42 

600,000 

348^000 

Louisiana 

155,000 

3.7 

41 

573,500 

338,365 

Texas 

1,325,000 

6.75 

67 

8,943,750 

2,951,438 

Oklahoma 

60,000 

6.5 

67 

520,000 

171,600 

Arkansas 

200,000 

4 

40 

800,000 

480,000 

Montana 

4,800,000 

7 

64 

33,600,000 

12.096,000 


4,650,000 

7.75 

68 

36,037,500 

11,532,000 

Colorado 

1,400,000 

6.5 

65 

9, 100,000 

3,185,000 

New Mexico 

3,200,000 

6 

65 

19,200,000 

6,720,000 

Arisona 

825,000 

6 

65 

4,950,000 

1, 732,500 


2,100,000 

6.75 

66 

14,175,000 

4,819,500 


850,000 

7 

68 

5,950,000 

1,904,000 

Idaho 

2,600,000 

7.3 

65 

18,980,000 

6,643,000 

Washington 

450,000 

9 

69 

4,050,000 

1,255,500 


1,750,000 

8.25 

68 

14,437,500 

4,620,000 

California 

1,900,000 

7 

66 

13,300,000 

4,522,000 


41,996,500 

6.7 







27 

4o;floo;ooo 

29; 200, 000 










141,805,613 







Range of prices of wool per pound in Boston, 1397-^1910, 
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SHEEP AND WOOL-C<mtinued. 

WhaUsclt prices of wool per pound, 1897-i9t0. 
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SHEEP AND WOOL-Continued. 


Intermtianal trade in ipool^ 1905-1909.‘^ 


Country. 

Year be- 
ginning— 


Jail. 1. 






British South Afrieae . 
Chile 



Jan. 1 
Jan. 1 
Jan. I 
Jan. 1 






Jan. 1 
Mar. 14 
Jan. 1 
Jan. 1 


United Kingdom 






EXPORTS. 


1905. 

1906. 

1907. 

190S. 

1909. 

Poitikis 
22,501,034 
421,098,234 
437,167,965 
40.023,199 
39,212,655 
74,311,616 
20,753,848 
46,404,400 
72, 227.925 
30,778,915 
14.5,257,159 
9,944,067 
32,423,264 
43,825,033 
40,156,583 
35,251,500 
72,917,218 
150,086, 187 

' Pounds. 
i 33,486.857 
! 328,731,186 
! 623,026.207 
40,098,225 
44,870,964 
104,516,265 
28,978,611 
46,205,733 
79,51], 478 
28.099,091 
159; 849, 207 
10,066,289 
41,919,341 
26,552,450 
740,156,583 
29,808,700 
90,743,833 
105,650,951 

Pounds. 

26,624,118 

1 341,297,532 
637,836,580 
40,77K437 
44, 194; 774 
116,472,023 1 
31,7(2,088 , 
39,429,333 | 
84,639,488 ; 
20,296,466 
177, .'>35, 594 
8,406,261 , 
30,351,617 
32,203,800 
740,156,583 
31,148,092 
99,840,335 
8.5,230,391 

Founds. 
10,233,614 
386,994,937 
598,022,190 
40,465,085 
32,108,670 
122,443,992 
S2, 430, 184 
33, 441,467 
72,337, 176 
26,359, 444 
168,035,607 
d8, 406,261 
14, 409,079 
14,373,068 

7 40,156,583 
38,311,090 
584, 129,000 
77,213,000 

Pounds. 

5 30, 228, .338 
389, 513,137 

1 G63, 444, 2S4 

40,651,742 
63,052,315 
150,630,571 

37.908.811 
60,057,733 

91.793.812 
27,520,247 

205,913,501 
« 8, 406, 261 
528,799,958 
30,906,860 
740, 166,683 
62,941,681 
d84, 129,000 
592,302,000 

1,740,340,802 

1,762,280,971 

1,888,204,121 

1,806,880,355 

2, 104,356,834 


Austrla-Uuagarj. 

Belclum 

British India 

Canada 

France 

Oennanyp 

Japan 

Netherlands 

Russia 

Sweden 

€wit«erland 

tToit^ Kingdom. 
United States.?.. 
Other countries . . 


Jan. 

Jan. 

Jan. 

Jaa. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 


Jan. 

Jan. 

Jan. 


Total 


IMPORTS. 


.59,692,125 i 
140,786,550 i 
16,757,643 
6,867,270 
480,776,007 ! 
446,726,304 1 
14,985,106 
37,692,892 
60,795,682 
10,114,559 1 
10, 981, ore 
369,465, 005 
246,821,389 
' 49,382,190 

81,968.287 
134,875,551 
22,387,912 
.5,(64,318 
538,280, 408 
438,284,806 
13,413,886 
34,783,842 
69,585,429 
10,807.835 
11,464,696 
406,403,772 
196,844,298 
44,973,075 

52,919,967 
148,253,340 
20,626.000 
6,406,325 
554,982,155 
4.19,917,329 
22,684. 732 
24,081,928 I 
78,494,890 
11,622,335 
10,323,864 
527,766,993 
188,305,955 
44,401,449 

60,634,821 
131,118, 370 
18,470,491 

4, 468,680 
! 504,910,496 
430,576,566 
9,416,001 
31, 714,118 
71,353,043 
12,050,823 
11,097,626 
470,804,920 
142, 569, -384 
48,431,000 

67,222,884 

131,380,685 

20,252,059 

8,235,570 

622,749,015 

471,480,165 

13,337,138 

28,(;i2,749 

8 69, 336, .576 
11, 116, 358 
11,524,546 
500, 198,977 
312, 131, 171 
I>55,158,000 

1,950,943,624 

2,009,238.115 

2,130,787,208 

1,947,600,939 

2,322,735,893 


«8ee"Qeneralnote,” p. 507. 
6 Preliminary. 
cCape Colony before 190G. 
d Year preceding. 


« Data for 1907. 

/Data for 1905 

9 Not including hee ports prior to March 1, 1900. 

SWINE. 


Number and farm value of swine on farms in the United States, 1867-1911. 


January 1— 

Number. 

Price 
per head. 

Farm value. 

January 1— 

Number 

Price 
per bead 


24.694.000 

24.317.000 

23.316.000 

26.761.000 

29. 456.000 

31.796.000 

8i03 

199,637.000 1 

1890 

51,603,000 

$4 72 


3.29 

79,976,000 : 

1891 

50.625,000 

415 


i65 

108.431.000 1 

155.108.000 ! 

1892 

52,398,000 

4.60 


.5.80 

1893 

46.095.000 

6.41 


5.61 

165,312,000 1 

1894 

45,206,000 

5.98 


4.01 

127.453,000 t 

1895 

HW.I100 

497 


3.67 

119.632.000 ' 

122.09.5.000 1 

1896 

42,843,000 

435 


30.861.000 

28.062.000 

25.727.000 

28.077.000 

3.98 

1897 

40,600,000 

110 


iso 

iHssi.ooo 

1898 

39,760,000 

439 


6.00 

154,251,000 : 

1899 

38,652,000 

440 


5.66 

158,873,000 

1900 

37,079,000 

5.00 


32.262.000 

34.766.000 

34.034.000 

86.248.000 

44.122.000 

43.270.000 

44.201.000 

46.143.000 

46.092.000 

44.613.000 

' 4.85 

15(>, 577.000 

1901 

56.982.000 

48.699.000 

6.20 


3. 18 

110.508.000 

145. 782.000 

170.535.000 

263.543.000 

291.951.000 

1902 

7,03 


428 

1901 

46,923,000 

7.78 


470 

1904 

47,009,000 

6.15 


6.17 

1905 

47.321.000 

52. 103.000 

5.99 


6.76 

1906 

6.18 


6.57 

246,301,000 

1907 

54,794,000 

7.62 


&.03 

220.402.000 

196.570.000 

1908 

56.084,000 

6.05 


426 

1909 

54,147,000 

6.55 

1887 

4.(6 

200.043.000 

220.811.000 
291,307,000 

1910 

47,782,000 

9.14 

1888 

1888 

44.347.000 

60.802.000 

498 

6.79 

1911 




Farm value. 


$243, 4IS,000 

210.194.000 

241.031.000 

295.426.000 

270.385.000 

219.501.000 

186.530.000 

160.273.000 

174.351.000 

170.110.000 

185.472.000 

353.012.000 

342. 121.000 

364.974.000 

289.225.000 

283.255.000 

321.803.000 

417.791.000 

339.030.000 

354.794.000 

436.608.000 


1 •m'TO'TO 


1A«I 
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SWINE — 0>ntmued . 

Wholesale prices of live hogs per 100 pounds, 1897-1910, 


Dtto. 

Clndniiatl. 

8t. Louis. 

Chicago. 

Omaha. 

Packing, blr 

tOgOM. 

Mixed packers. 

Low. 

Hfeh. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

1897 

$3.00 

$4.45 

$3.10 

$4.50 

$3.00 

$4.66 

$2.86 


$4.17} 

1898 

3. 15 

4.45 

3.10 

4.55 

3. 10 

4.80 

H.1U 


4.60 

1899 

3.45 

4.85 

3.40 

4.85 

3.30 

5.00 

3. 25 


4.70 

1900 . . 

4.45 

A85 

4.40 

5.75 

3.35 

5.85 

4. 15 


5.62} 

1901 

5.15 

7.20 

4.90 

7. 10 

3.00 

7.40 

4.45 


A85 

1902 

5.85 

AOO 

A80 

8.20 

4.40 

A 20 

5. 25 


AOS 

1903 

4.15 

7.75 

4.20 

7.60 

3.75 

7.85 

4.1(1 


7.55 

1901 

4.35 

A2S 

4.25 

A 30 

3.60 

6.37} 

4.2G 


AOS 

1906 

4.60 

A35 

4.75 

6.35 

3.90 

6. 45 

4.30 


A to 

1906 

5.30 

6.95 

5.10 

A97 

4.60 

7.00 

4.85 


A 75 

1907. 










January 

6.40 

7.00 

A20 

6. 87 

5.50 

6.97} 

6. 15 


6.90 

February 

6.80 

7.40 

A65 

7.22 

6.00 

7.25 

6.67} 

7.05 

March 

6.25 

7.25 

6.07 

7.15 

5.50 

7.06 

6 no 


6.90 

April 

6.50 

6.90 

6.50 

6.85 

5.90 

6.90 

6.20 


6.55 

May 

6.25 

6.72 

6.25 

A 65 

5.70 

6.65 

5.77} 

6.50 

Jane 

5. 75 

6.30 

5-87 

A 47 

5.40 

6.42} 

5,70 


6.20 

Inly 

5.75 

6.55 

5.85 

6t45 

5.20 

6.65 

A 50 


6.30 

August 

A 10 

ASS 

5.85 

A80 

5.20 

6.70 

5.35 


6.25 

September 

A25 

A90 

6.00 

6.75 

4.75 

7.00 

5.40 


6.35 

October 

5.90 

7.10 

6.30 

7.00 

4.00 

7.05 

5, 25 


6.50 

November 

4.15 

A25 

4.00 

6.45 

3. 10 

6. 33} 

H. W1 


6.75 

December 

4.25 

5.35 

4.25 

5.30 

3.50 

5.25 

4.10 


4.80 

Year 

4. 15 

7.40 

4.00 

7.22 

3, 10 

7.25 

wm 

7.05 

1908. 










January 

4.15 

4.70 

4.20 


3.96 

4. 72} 

4.06 


4.40 

February 

4.25 

4.85 

4.20 



4.70 

3.97 


4.29 

March 

4.55 

A30 

4.40 


4.15 

6.35 

4.2U 


6. 78 

April 

5.50 

C.40 

3.50 

6.15 

5.00 

6. 45 

5.26 


5.82 

May 

5.35 

A95 

5.30 

5.85 

5.00 

5.90 

5.14 


6.78 

Jane 

5.30 

6.60 

5.30 


5.05 

6.67} 

5.23 



July 

6.35 

7.10 

5.90 


5.60 

7.10 

5.95 


6.44 

August 

6. 10 

7.15 

6.25 


5.60 

7.10 

6.17 


6.53 

September 

6.00 

7.35 

6.40 


6.05 

7.60 

A 43 


6.90 

October 

4.SS 

7.00 

5. 10 

7.15 

4. 70 

7.20 

5.21 


6.63 

November 

5.10 

6.20 

5.40 

6.05 

4.65 

A40 

5.54 


5.89 

December 

5.25 

A 25 

5.30 

5.00 

4.60 

6.15 

5.30 


5.79 

Year 

4. 15 

7.35 

4.30 

7.35 

Da 

7.60 

3.97 

6.90 

1909. 










January 

5.75 

6.75 

A 75 


5.20 

a A 70 

5.25 


6.35 

February 

6.15 

7. 10 

AOS 

6.75 

5.75 

6.95 

5.50 


A60 

March 

A30 

7.30 

A 10 

7.05 

5.95 

7. 15 

5.65 


A95 

April 

6.80 

7.55 

6.75 

7.45 

6.50 

7.60 

6.40 


7.30 

May 

7.05 

7.55 

6.95 

7.40 

6.75 

7.55 

6.60 


7.45 

Jane 

7.05 

8. 15 

7.10 

8.00 

6.80 

8.20 

6.90 


7.90 

July 

7.40 

&40 

7.60 

8.20 


A 45 

7.20 


KS3 

Adfuat 

7.75 

A30 

7.00 

AID 

6.95 

8.25 

7.20 


7.95 

September 

7.60 

8.45 

7.70 

A 40 

7.20 

8.60 

7.45 


A30 

October 

7.25 

8. 15 

7.28 

8.06 

A 85 

A40 

7.00 


AOO 

November 

7.55 

8.25 

7.70 

8.40 

7.20 

A45 

7.56 


A 15 

December 

7.96 

8 80 

7.80 

8.65 

7.65 

8.75 



A50 

Year 

5.75 

A80 

5.75 

A68* 

6.30 

8.75 

fm 

A50 

1910. 










January 

8.00 

9.00 

7.70 

ASS 

7.75 

9.06 

7.91 


8.59 

February 

8.25 

9.85 

8.00 

9.65 

AQ5 

10.00 

A28 


9.26 

March 

9.75 

11. 10 

0.50 

10.05 

9.45 

11.20 

A4tl 


1A71 

April 

9.00 

■nr;!! 

ASS 

11.05 

A 76 

11.00 

A88 


1A6Q 

i6y 

9.25 

9.99 

9.15 

9.75 

9.06 

0.80 

A94 


9.44 

Jane 

9. 10 

9.70 

9.22 

9.67 

9.10 

9.80 

A9t 


9.41 

Wy 

A45 

9.40 

A40 

9.90 

A30 

9.90 

7.71 


A96 

An*™* 

A35 

9.60 

AOO 

9.35 

A30 

9.70 

7.M 


9.00 

0f|»t«mber 

&85 

10.16 

A60 

9.95 

A66 

10.10 

A90 


9.27 

OAober 

A65 

9. 35 

A25 

9.87 

A25 

9.66 

AOl 


8.65} 

Kovember 

A96 

A60 

AOO 

KE3 

A50 

A 70 

A77i 

AW 

December 

7.25 

Aai 

7.00 

AOO 

A80 

A 10 

7.!1« 

7.W| 



6.95 

11.10 

6.80 

11.06 

AM 

11.20 

7.3H 

10.711 


4 Liftat to bMTj. 
















STATISTICS OP CHICKENS. 


CHICKENS. 


on the jiret of months indicated. 


State, Territory, or 
DiTlaion. 


Maine 

New Hamp^iire, . 

Vermont 

Massachusetts.... 

Rhode Island 

Connecticut 

New York 

New Jersey 

Pennsylvania 


Cte. oj. cu. cu. cu. cu at 
13 n 12 ni 11 llll'f |?•Si|•5'*•^*®•M6■l>,15•0il5■613.«15.013.613.814'l 

1ft il IE Jai **^^-^^3-213.^14.G14.7;I3.612.415.413.214.514 413 512 S 

ift iR ^7 Ifi F 18.0,19.018.018.117 fiieoilO 

■ 10 n }5 V.\ V J®*® T®-^^®-^r^-2‘®-^^®-®17.016.217.0l7.518 010 5 15.2 

• 5 1? }i Hi ?! 1313.«13.514.5U.8l4.916.015.3|l6.S'l5.615:il4:713Sn 5 

' if in ® '^*7 10-8;17.5 18. 118.7 18 4 18 8'18 0 17 7 18 0 17 n iR 1 

• — -*3 1311 ^30;^ 14.3 RSiB s;'*:! « “lis: Jis:" liJiil J 

' ^ 1^ 1^ ^ 15. 3|l5. 0 15. ojl5. 1 M Sy ITs 


Delaware 

Maryland 

Virginia 

West Vl^loia... 
North Carolina.. 
South Carolina., 

Florid 


Ohio 

Indiana... 

Dllnols.... 

Michigan.. 

Wisconsin. 



m J? iX i?f?*y^*^»,‘3-7|14.015.615.2i5.715.114.4ll4.6iI4.6i3 612 B 
in in 11 }?l Jrt 12.4 13.3 13.1 12,812.6ll2.7 12 0 11 8 

1 ? I? to 11 H 12.7 12.2 12.011.G 12.2 12 1 11 5 10 7 

U 11 12 111 11 12I1.1U.2 9.3il0.711.311 411 fihioii q 1 tiT iioiii n 

11 12 12 13; 13 l4U.8ll2.o:u.6|l2.o|l2.7a414:2ll613:o*ll:ll3l&^ 

13.312.4jl3.5|U.0|14. 1,14.212.7.12.7 12. 6!l4.o|l3.715;oi2!l 

10 ly u. 8 ils'isl iITjirslils ils in 

!J }i !? U' fl ** *^-2ill-4l2.2.12.5,13.012.012.$’l2.511.7ni 310 4 9 sin 1 

m !?. !? Jl ^®*^-‘^'ll-2^2.4,12.5|l3.1i2.712.ljl2.511.9n.4102 97 9*9 

n ?A }? ^®^l^**^i^**3iD.8;l2.2;11.9ll.911.8!l2.211. 811. 710 810 010 2 

W-210.6ill.4|ll.6j]2.n2.312.&|l2.4 12.2;io!9|lo!9 gisiLO 

^ ^ “3 !?:i !^!i! i^|i^ ilolilslio Te im 

8 9 10| 10 9 9 9.3 9.3| 9.5'l0.l|~9li^KUilMl^lT6lHT*Tn 

t m S f? li *‘>I®®10-4:W.810.9!ll.010.611.1li;il0.54o;2! 9 5 8 7 9 0 

A ^a ^2 m' ^2 •2^®-i>O.5U.512.Ojl2.712.312.fi!ll.ll0,810.210.2 gio 9 4 

0 I f ^2' 2 ? 9.510.410.510.] 10.6'l0.610.310.4i 9.9 9 0 9 2 

fl § A 9' 9 9 9.0 9.4] 9.0 9.1 9.8! 9.3 9.6| 95939j8RRfi8!7 

S I ? '2 S 8 9-1 9-ll 9-7 a-010.41(P.2I0.2'w.51o:i 91 8 5 II 

— 9.5jl0.n0.41«.7|10.510.4;i0.2I9.1 9.S| sia S 7 It 

8.6 8.9 9.UlQ^0 jj 9.0 9.9ilQ.4 10.7 11. llo.g lliojicu iTolTI lis lio 

2 12 II Hi " ID 10 . 3 10 . 8;a6iii. 6 12 . 4 lio lai'in iM in in H Tl 

2 I? I? li^ 12 ]“1"11“-*.1‘’-0,11-212-512.V12.511,811.511.311 1103100 

ln In IJ I? I2 |?}*-^!'1'-^|110, non. 212.4)11. 810.610.911,812.412,21 o!6 

10 10 12 12| 12 1210.8112.0.11.5,11.311.811.711.911.4 11 711 412 512 511 1 

11 11 12 12| 12 1311.812.^612-8-12.714.013.112^3 4 13 413 313513 0 

2 f 2 J 2 8 9-5 »■« *-6 9.0 9.9i9.4 9,5 fl:! “I 9 .II 9 ;? It II 

1 ! ? ,?’ ® ^ *-7 A7 9.2 9.910.110.210.4 9.7 9.4 94 9 fi 95 RB 

^ I 19|9-1 9.0 9.4 9.4 9.9 10.4 11.010.5 10.5 l^lo!2 9!71o!2 

^ _9f 1 ^ 'Oio in^‘ 0- 1 mim iiiiiim n^m iojg i^iin iie lia 

15 13 15 isl Iw 1414.715.4 15. ills -'i i* »ii « ia n'le c iT n u 
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Average pric« per dozen reoeivtd by 


State, Territory, or 
Division. 


1 ? i U: L 


Cl*. CteJCU. Cl#. Cts. Ctt. ( 

Maine 81 20; 21 2fi 30 39 

New Hampshire. .. . 30 21 j 22 28 32 42 

Vermont 30 20l 21 25 28 39 

Maasachusetts 31 23| 2ti 32 40 47 

Rhode Island 34 25 31 37 46 

Coimecticut 30 2li 26 28 34 4ft 

New York 30 20' 22 25 29 38 

New Jersey 31 21 1 24 29 32 41 

Pennayivuiia I 30 19[ 20 24 27 34 


. Cl5. Cl». Ct». Ctt. i 

1 24 25, 27 81 35 40 


25 27 28 
23 24 28 
31 33 34 


32 85 39 
29 84 37 
38 45 50 


N. -Atlantic, . , 30,3 2a 021. 8 25. 7|29. 7 38.0;37.3;35. 1 28. 7,22. 021. 4 2 


30 32 35 40 40 50 28 

27 30l 34 87 43 45 20 

23 25 27 29 83 39 23 

26 28! 29 32 38 40 23 

22 23j^ 26 30 34 20 

23 . 8 25. 4127. 0 29. 4 33. 8 38. 4 22. 5 


Delaware 27 18 22 23 27j 35; 

Maryland 27 la 20 21 25! 31 

Virginia 2}! 17; 18 18 23' 27; 

West Virginia 23| I7i 17 19 22[ 27: 

North Carolina 19 15! 16; 16 21 24 

South Carolina 20. 17 16- 16 2li 27 

Georgia [ 20] 16 i;! 17 22: 26^ 


Florida 25, 18 19 , 20 25; 31. 


34 31 25l 201 21 

32 30 23l 20: 19 

28 28 23; 18: 18 

28 28 25 18! 18 

25 25 21 16: 17 

27 25 22 19: 19 

27 26 22 19 20 

30 27 2S! 23' 22 


22| 24 27 | 32 33 20 

19 22 25 28 32 17 

\ & 19 23 . 25 28 16 

20 21 22: 25 29 17 

16l 18 21; 22 24 15 

17; 20 23 25 27 18 

191 20 23 26 29 18 

221 24 24 23 31 .20 


S. AtlanUc..,:22.6;iC.5 l7.618.1|22.637.328.027.3 22.91A418.6 l8.7'l8.4ll8.5'20.122.925.228.3 16.9 


Ohio 27] 17 

Indiana I 27' 17 

Illinois I 27 16 

Michigan j 26 19 


20 21I 23i 30 

19 20! 21; 29: 
19, 19 21! 27 
19 21 23i 27 


msin j 28' 17j 19 19| 21| 27! 

N.C.E.Mis8.R..27. 0;17. 119. 3 20. 0,21. 8j28. 2 


31i 31 24 19 19 

: 291 29 22 18 19 

30| 29 22 18 19 

30 29 25: 20; 19 

, 3l| 30 24: 19| 18 

30.2;29.723.31A718.91 


19 19; 20 23| 26' 3l| 16 

18 16 19 22I 25| 29 14 

17 16 18 211 24 28 15 

19 19! 21 22 25l 28 18 

18 17| 18 21 25 27 17 


Minnesota 27; 16 18 19 

Iowa 25j i6| 18 18 

Missouri 25, 17; 17; 16 

North Dakota 27{ 16i 16; 17 

South DakoU, 27i 15; 17i 17 

Nebraska 24: 15, 17| 16 

Kansas asj 15j irj 16 

N.C.W.Mia8.R.!25.3 15. 9 17. 4 17. 0 1 


l.8j28.230.2,29.723.31A7l8.918.618 2l7. 4,19. 2|21. 925.028.9 15 8 

20r^j 30j 28 22. 18*^ 17^7 "lil”!? 20 16 

20. 25; 281 28 21'; 18 18 17 16 14i 17 20 22 25 14 

is! 24 27 i 26 21 18 17 16 15 12 15 19 21 25 13 

20i 27: 31 30 20 18; 10 15 16 17| 18 20 24^ 27 22 

19; 26; 29 29 22 16; 17 16 17 15] 16 20 22| 25 16 

19 25 2» '27^ 20 17j 17 17 16 131 15j 19 2^ 25 14 

1^ 25: 30l 25' 20 1^ 


17! 16| 15| 12j 151 i9| 2lj 


Kmtncky 22] 15, 15, 

Tennessee 21| 15 15 

Alabama Ig: 14* 151 

Mississippi 201 15' 16 

Louisiana 22! 16] 17' 

Texas 19| 13; 141 

Oklahoma 23 14 16 

Arkansas / 2ll 14; I5i 


).Oj25. 1 28.626.921.017.617. 4 16.5 15. 7 13. ft 15. 9 19. 5 21. 7'2 

IS'"^ 251 26; 20| 16 18 16 16 ui 16 19 22 

19 24' 26| 20i 20, 16^ 17 16 16 14 16 19 21 

19 23 25 23. 19; 16' 16 16 16 15 17 20 21 


19 24 26 25: 21 17' 16 17 17 16* 19 20 22 

20 24 , 25| 25; J9' 19' 18 18 17 ]j' 19 19 24 

18f 23: 281 25, 18| 15! 16 14 14 14! 16 19 21 

lA 24! Sa 25 2Di 16* 16 15 15 14 14 19 22 

18 23’ 25 24' 1^ 17; 16 16 17 16 17 20 22 


S. CeD(rsi,...|2D.5 14.215.015.1 18. 4:23.520. 5^.019.316.1 16. CUg.OilS. 6ll4. 716. 4'l8.3l21. 624.9 14.1 


HooUma 37, 2fi 26 30* Sr.; 

Wyoming 33; 23 22 26 28 

Colorado 32! 21 20 23, 27 

New Mexico 30! 23 21 : 2ft 26 

Ariwjoa 3s 28| 30; 28; 34 

Vtab 2» 19 2[^ as 28 

Nevada 4Si 30 35i 37| 38 

Idaho f m! a 22; 2» 28 

Washington 40i a 24 28i 32 

Oregon { 34 21 2? afii 29 

CaUtoroia j 34I 21 ai 2(H 34 


Far Westeen.. j 34 . 3,21. sp. 7 a. 8 , 31 . 
United States. |25.^ 16. 8118. 419. 2i22. 1 




STATISTICS OF EGGS. 


645 


EGGS — Continued. 

Receipts of eggg at seven leading markets in the United States, 1891-1910.. 

(From Board of Trade, Chamber of Commerce, and Merohante' Exctiange reporta.J 


Year. 

New York. 

Chicago. 

Boston. 

6t. Lottie. 

Cinrin- 

nali. 

Milwau- 

kee. 

San Fran- 
cisco. 

Total. 

1891 

Caaea. 

Caaea. 

Vaaea. 

Oiaea. 

tyaaea. 

Casea. 



1,867,081 

2,022,008 

1,508, 417 

641, 2ce 

501,313 

0 262,694 

90,558 

160,022 

5,040,888 


1,955,696 

688,227 

718,653 

469,216 

272,661 

80,395 

176,964 

5,665,167 

1893 

2, 113, 180. 

1,718,061 

562,359 

318,881 

83,432 

157,190 

5,671,756 

1894 

2,323, 511 
2, 243, 349 

2,097,179 

781,918 

598,773 

321,011 

97,557 

162,712 

6,382,661 

1895 

2,115,974 

781,812 

654,938 

267.494 

102,773 

164,407 

6,330,747 

1896. .......... i 

2.033,932 

2,301.499 

875,518 

796,490 

361,266 

106, .565 

164,732 

7,240,001 



2,719,987 

1,962, 134 
2, 147,950 

912,712 

894,906 

339.457 

115,686 

181,407 

7,126,289 


2,542,090 

889,216 

898,984 

306,423 

115,652 

203,380 

7,103,695 

1899 

2,624,424 

2,096, 100 

900,219 

751,224 

389,643 

110,696 

237,356 

7, 109,561 


2,790,937 

2, 475,473 

986,367 

920,682 

414,623 

118,030 

183,563 

7,898,681 

1901 

2,909.194 

2, 783, 709 

1,040,555 

1,022,646 

4M,2IS 

128, 179 

277,500 

6,655,001 


2,743,642 

2,659.340 

1,053, 165 

825,999 

464.799 

114,732 

285,058 


1903 

2,940,091 

3,279,248 

1,164,777 

959,648 

338,327 

129,278 

335,228 

9,146,507 


3,215,924 

3,477,638 

3,113,858 
3,117 , 221 

1.122,819 

1.395,385 

1,216,124 

980.257 

377,263 

168,409 

319,637 

9,532,034 

1905 

420.604 

150, 99» 

307.243 

9,858,338 

1906 

3,981,013 

3,583,878 

1,709,531 

1,023, 125 

484,208 

187,561 

137,074 

11,106,390 

1907 

4,262,153 

4. 780,350 

1,594,576 

1.288,977 

588,636 

176,826 

379,439 

13,070,963 

1908 

3,703,990 

4,569,014 

1,436,786 

1.439.808 

441,072 

207,558 

347,436 

12, 145,724 

1909 

3.903,867 

4.557,906 

1,417,397 

1,395,987 

519,652 

160.418 

340,186 

12,295,412 

1910 

4,377,413 

4.492.483 

1,431,686 

1,368,280 

604,739 

109,352 

469,698 

12,813,651 

Averages: 

1891-1895... 

2,113,946 

1,879,065 

722,363 

557,320 

288,548 

90.943 

166,059 

5,818,244 

189^1900... 

2.664,074 

2, 196,631 

912,807 

8')2.457 

362,263 

113,327 

194.087 

7,295,646 

1901-1905... 

3,057,298 

2,990,675 

1. 155,340 

1,000,935 

418,842 

139.718 

304,933 

9.067,741 

1906-1910... 

4.045,687 

4,396,727 

1,517,995 

1,303.247 

507,661 

180,343 

334.766 

12,286.426 

1910. 

Jaouary 

137,408 

65, 172 

25,074 

25,084 

12,874 

2,022 

24,319 

291,953 

February 

231,622 

1.17, .575 

66,307 

95,832 

24,298 

5,267 

40,913 

601,804 

Uarch 

476,841 

347,611 

156,336 

210,117 

87,503 

22,469 

59,809 

1,360,686 

April 

723.257 

773,656 

305,220 

285,208 

298.739 

104,403 

34,434 

54,357 

2,294,066 

May 

615,813 

788,995 

213,082 

62,532 

28.553 

55,057 

2,049.840 

June 

569,009 

410,728 

731,383 

190,667 

167.992 

46,561 

18,254 

46,707 

1,770,573 

July 

479,504 

128,306 

101,431 

32,314 

13,919 

38,747 

1,^.951 


334,202 

300,768 

371,806 

336,522 

99.550 

63,567 

63,745 

59,984 

27,434 

30.863 

13,885 
12, 145 

41,809 

25,803 

September 

- 8191652 

October 

248, 442 

216. 216 

48,561 

54,128 

28,592 

6,891 

25,314 

627,144 

November 

163,861 

140,011 

38,670 

36,787 

26,756 

7,810 

24,679 

428,474 

December, 

175,462 

105,032 

24,2X8 

40,759 

30,609 

3,713 

32.284 

412,077 


oYeareD<UiigAugast3i. Subsegoeot years are caJeadar years. 
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Tonnage carried on railwaye in the United Stately 1905-1909. 

[From roports of the Interstate Commoroo Commission. Tons of 2/)00 pounds.] 


Products. 


Year ending June 30— 


1905. 

1906. 

1 1907. 

1908. 

1909. 

VAXM PRODUCTS. 

Animal matter: 

Toni. 

Tons. 

I 

PofM. 

Tone. 

Tons. 

Animals, live 

10,611,555 

11,089,456 

11,727,889 

11,541,195 

11.699,070 

Packing-house products— 






Dre-SM meats 

1,617,395 

1,813,485 

1,952,538 : 

2,081,155 

2, 131,803 

nides (including leather) 

Other packing-house prod- 

982,267 

l,^,14g 

1,082,585 ; 

937,872 

1. 155,884 

ucts 

2,502,016 

2,480,537 

2.312,313 

2,054,744 

1,982, 194 

Total packiug-house prod- 
ucts 

5,161,678 

5.322. 170 

■ 5,347,436 

5,073.771 

5,269,881 

Poultry (mctuding game and 
fi^) 

750,390 

867,811 

I 838,905 

717,201 ^ 

713,012 

Wool 

387,034 

353.436 

329.786 i 

317,391 1 

403,904 

Other animal matter 

1,306,086 : 

1.369.952 

2,229.470 1 

1.985,592 1 

2,507,485 

Total animal matter 

18, 155,743 

19.002.825 

1 20,473.486 

19.535.150 

20,593,352 

Vmtabie matter: 

Cotton 1 

3.962.183 

: 

1 4,332,664 

3,419,173 

3.950.479. 

Fruit and vegetables ' 

9,230.535 

8,921.262 i 

9.719,117 

9,516,962 

9.762,709 

Grain and grain products— ' 
Grain 

30,906,440 

35,656,333 

1 1 
36,715,384 

33,058,061 

34,111,231 

Grain prod ucts— 

Flour 

6,588.785 

7.331.610 ' 

7,880,527 

6,871,886 

7,744,810 

Other grain products 

4.639.411 

5.042.884 

5.698.119 

5, 153. 412 

5,210,092 

Total grain and grain prod- 






ucts 

42. 135,636 

48.230,827 

50,294.030 

45,083,359 

47,066, 133 

Hay 

5, 191.830 

5,479.755 I 

1 5,847,828 

5.446,336 

5. 453,515 

8uw 

Tooacco 

2,573.676 

2,7^,864 

2,610,287 

2,. 589, 091 

2,499,122 

833.621 

882,235 

628. 151 

802,597 1 

794,433 

OUier vegetabie matter 

3,283.230 

3,258,761 

5.908,281 

5,397,516 

6,666,391 

Total vegetable matter ; 

67.210,711 

72,995,584 

79,040,358 

72,255,034 ' 

76.182,842 

Total term producte 1 

85. .366, 454 

91.998.409 

100.113.844 

91,890,184 j 

96.776, 194 

OTHCa PRDOHT. 1 

Products of mines I 

383.562,335 

435.450,476 

476,889,638 

444,216,023 

450,560.732 

Products of forests ! 

80,436,863 

92,187,351 

101.617,724 

90.475,081 

97.104,700 

Haaotectares (except sugar) 

All other (including fright In | 
less than carload lots). 

94,759,092 

118,664,874 

135,011,156 

102,271,178 

106,176,007 

71.538,608 

81.863,517 

79,542,610 

68,363,633 

66.673,132 

Grand total 

715,663,442 

830,164,627 

893,184,972 

797,216,099 

825,402,765 


aOriKinal shipments oaljr, excluding freight received by each railway from connecting railways and 
other carilcss. 
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TRANSPOBTATION— Continued. 


Average receipts by railroads for freight traffic, per short ton per mile, 1890-1909. 


Year ending .June 30— 

Group.d 

Tata! 

United 

States. 

1 I. 

II. 

in. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 


CerUs. 

CenU. 

CenU. 

CenU. 

CenU. 

CenU. 

CenU. 

CenU. 

Cenie. 

CenU. 1 

CenU. 

1890 

1.373 

0.828 

0.695 

0.844 

L061 

! 0.961 

1.360 

1. 152 

1.303 

1.651 ; 

0. 941 

1891 1 


.700 










1892 

1.308 

.755 

.674 

.811 

.958 

1 .983 

1.293 

1.159 

1.328 

1.646 


1893 

1.298 

.758 

.663 

.763 

.927 

1 .962 

1.212 

1.098 

1.128 

1.507 

.878 

1894 ; 

1.243 

.754 

.636 

.730 

.933 

.942 

1.141 

1.054 

1.209 

1.843 

.860 

1895 

; 1.223 

.698 

,642 

.670 

.895 

.961 

1.098 

1.161 

1.253 

1.261 

.839 

1896 ' 

1 l. 213 

1 .672 

' .618 

.660 

.880 

.917 

1.121 

1.055 

1. 118 

1.254 

.806 

1897 

^ 1.202 

.675 

.605 

.648 

.864 

.855 

1.148 

1.079 

1.040 

1.275 

.798 

1898 

1 1. 176 

; .617- 

1 -578 

1 .592 

.«35 

.826 

1.157 

.061 : 

1.042 

1.146 

.753 

1899 

! 1.123 

' .582 

i ..529 

.594 

.807 

.821 

1.101 

.968 

1.065 

1.136 

.724 

1900 

1. 152 

.613 

.546 

.59.5 

.80S 

.906 

1.064 

.964 

.938 

1.067 

.729 

1901 

1.151 

.646 

.568 

.641 

.802 

.789 

1.043 

.971 

1.018 

1.055 

.750 

1902 

1.D2 

.664 

.576 

.660 

.816 

.787 

.994 i 

.978 

.084 , 

1.037 

.757 

im 

1. IC? 

.687 

.607 

.714 

.827 

.774 

.980 i 

.962 

.974 1 

1.005 

.763 

1904 

1.190 

.6jj0 

.620 

.716 

.851 

.779 

.964 

.998 

1.000 

1.036 

.780 

1905 

1.179 

.065 

.607 

.691 

.839 

.766 

.900 

.988 

1.096 

1.098 

,766 

1906 

1.173 

.850 

.594 

.690 

.813 

.745 

.894 

.947 

1.009 

1. 103 

.748 

1907 

1. 145 

.055 1 

.598 1 

.703 

.827 

.743 

.933 

.966 

1.051 

1.163 

.759 

190S 

1.110 . 

.643 

.594 : 

.696 

.825 

.735 

.942 

.963 

1.002 

1.204 

.754 

1909 

1. 123 

.647 

.589 

.669 

.824 

.748 

.945 

^.981 

1.070 

1.223 

.763 

Mean: 








1 




1891-1895 

1.303 

.745 

.661 

.785 

.946 

.911 

1.21.5 

' 1.138 

1.258 

1.478 

.874 

1896-1900 

1. 17.3 

.632 

..575 

.618 

.840 

.845 

1.118 

i 1.005 

1.041 

1.176 

.762 

1901-1905 

1.173 

.666 

.596 

.682 

.827 

.779 

.976 

.979 

1.014 

1.046 

.763 

1900-1909 

1. 138 

.649 

.594 

.690 

.822 

.743 

.928 

.962 

1.033 

1.173 

.756 


a Group I comprises the railroads of the New Eoglaod States; Group 11, New Yorlc (east of Buffalo), 
Peunsylvaala (east of Pittsburg), New Jersey, Delaware, Maryland, aau Dortbero part of West Virginia; 
Group 111, New York (west of Buffalo), PeonsylvaoiaCwcstof Pittsburg), Ohio, Inoiona, and the southern 
peninsula of Michigan; Group IV, Virginia, central and southern West Virginia, North Carolina, and South 
Carolina: Group V, Kentucky, Tennessee, Georgia, Florida, Alabama, Mississippi, and Louisiana (east 
of the Mississippi River); Group VI, northern peninsula ofUichigao, Wisconsin. Illinois, Minnesota, Iowa, 
Missouri (north of the Missouri River), North Dakota (east of the Missouri Kiver), and South Dakota 
(east of the Missouri River); Group VIl, North Dakota (west of Uie Missouri Kiver), Sooth Dakota (west 
of the Missouri River), Nebraska, Montana, Wyoming, and nortbeni Colorado; Group VIII, Missouri 
(south of Missouri River), Arkansas, Kansas. Oklahoma, central and southern Colorado, northeastern New 
Mexico, and the “panhandle’' of Texas: Group IX, Texas (except the “panbandle") and southeastern 
New Mexico: Group X, Idaho, Utah, Nevada, western New Mexico, Arizona, Oregon, Washington, and 
California. 

Corn and wheat: Mean vToporlional export freight ratee pir 100 pounds from Kansas City 
and Omaha, rail, to leading Gulf and Atlantic ports, 1906-1910. 


Destination and 
article. 

From Kansas City. 

From Omaha. 

1906. 

1907. 1 

1908. 

! 1909. 

1910. 1 

1906. 1 

1907. 

1908. 

1909. 

1910. 

1 

1 Ceta». 

1 CtnU. 

CenU. 

CenU. 

CenU. 

CenU . . 

CenU. 

CeeUs. 

CenU. 

i CenU. 


' a 16. 5 

16.9 

17.5 

17.5 

17.5 

*17.5 1 

17.9 

18.5 

18.5 

1 18.5 

Wheat 

a 17.1 

17.9 

18.5 

18.5 

18.0 

a 18.1 

18.9 

19.5 

19.5 

1 19.5 



i 










16.5 

16.9 

17.5 

17.5 

17.5 

17.5 1 

17.9 

18.5 

18.5 

18.5 

Wheat 

17.1 

17.9 

18.5 

18.5 

18.5 

18.1 , 

18.9 

19.5 

1 19.5 

19.5 













23.4 

23.4 

24.0 

24.0 

24.0 

23.4 

23.4 

24.0 

24.0 

24.0 

Wheat 

521.5 

24.4 

25.0 

25.0 

25.0 

521.5 

24.4 

25.0 

25.0 

25.0 

New York: 

23.4 

23.4 i 

24.0 

24.0 

24.0 

23.4 

23.4 

24.0 

24.0 

24.0 

Wheat 

5 21.5 

24,4 1 

25.0 

25.0 

25.0 

•521.5 

24.4 

25.0 

25.0 

25.0 

Phtla^pbJa; 

22.4 

22.4 1 

23.0 

23.0 

23.0 

22.4 

22.4 

23.0 

23.0 

23.0 

Wheat 

520.5 

23.4 

24.0 

24.0 

24.0 

5 20.5 

23.4 

24.0 

24.0 

24.0 

Baltimore: 

21.9 

21.9 

».5 

22.5 

22,5 

21.9 

21.9 

22.5 

22.5 

22.5 

Wheat 

5 20.0 

22.9 

23.5 

23.5 

23.5 

520.0 

22.9 

23.5 

23.5 

23.5 


a Fwm Apr. 25 to Aug. 10, 1900, inclualve, rates used fn computing this average Include delivery on board 
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TRANSPORTATION^-Oontinued. 

Wheat: Mean annual freight rates per bushel by lake from Chicago to ports west a/nd east 
of Niagara River, 1871-1910M 


[All rates are ^Id.] 


Year. 

West of Niagara 
River. 

^ast of Niagara 
River. 

Buffa)o.^ 

Depot 

Haroor. 

Ogdens- 

DUl^. 

Mont* 

real. 

Mean: 

1871-1675 

Cents. 

&4 

4.0 
2.8 

3.1 
2.0 

' 1.9 
1.6 
1.4 

Cents. 

Cents. 

Cents. 

1876-1880.,.. 




1881-1886 



f8.8 

«»7.5 

/&6 

^6.2 

/4.9 

S.0 

1886-1890 





e3.4 

0 3.4 
<3.7 
4.0 

1896-1900 


1901-1905 

1.6 

l.S 

1906-1910 

1906 

1.7 

1.6 

1.1 

1.4 

1.1 

1.7 

1.6 

1.2 

1.4 

4.0 
4.2 

4.1 

3.7 

4.0 

6.7 
S.6 
5. A 

4.0 

3.1 

1907 

1908 

1909 

1910 

1 



o CompiJed from ireekl; quoutiona in annual reports of the Chicam Board of Trade. 

* Mean rates to Buffalo from Cbicago by sail vessels were; 187I'W75, 6.4 cents: 1876-1880, 4.1: 1881-1885. 
3 ; and by steam vessels; 1871-1875, 6.3 cents: 1876-1880. 4 ; 1881-1886, 2.7 cents per bushel. For later yeaS 
mean rates by sail, when given, were practically tbe same as by steam vessels. 
eAverage, 1883-1883. ^Average, 18»-1900. 

S Average. 1886-1889. * Average. 1896-lMe. 

« Average. 1890, 1892, 1893. < Average, 1900, 1903, 1905. 

/ Average, 1891, 1892, 1894, 1895. i 1903 only. 

Wheat: Lowest and highest freight rates per bushel by lake to Buffalo from Toledo, Dululh, 
and Chuxigo, 1832-1910.^ 


To Buffalo from— 
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TKANSPORTATION-Continued. 

Com and wheat: Mean freight rates per bmhel from Chicago to New York, W6-1910. 


(Data furnished by the Chicago Board of Trade. Rates for 1S76-1878, inclusive, are reduced to gold.]* 



Com. 

Wheat. 

Year. 

By lake 
andcanaLo 

By lake 
andralL 

By all rail. 

By lake 
andcanal.i 

By lake 
and rail. 

By all tail. 


Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

1876 

7.85 

9l68 

14 12 

&81 

1919 

15. 12 

1877 

9.15 

1142 

18.03 

19 58 

14 75 

19 56 

1878 

g76 

la 45 

1639 

9 88 

11.99 

17.56 

1879 

16 49 

12.20 

1456 

11.87 

la 13 

17.74 

1880 

13.41 

14 43 

17.48 

13. 13 

15 80 

19.80 

1881 

7.77 

9.42 

13.40 

967 

19 49 

14 40 

1882 

6.72 

ia28 

13.50 

7.23 

19 91 

14 47 

1883 

&0.3 

11.00 

1& 12 

901 

11.63 

19 20 

1884 

665 

&50 

12.32 

7.00 

19 00 

13.20 

1885 

630 

&01 

12.32 

6.54 

9.02 

13.20 

1886 

&45 

1L20 

1400 

910 

12.00 

19 00 

1887 

B.S0 

11.20 

14 70 

9 50 

' 12.00 

15.75 

1888 

6.71 

1126 

ia54 

7.05 

11.14 

1450 

1889 

6.32 

8.19 

12.60 

6.92 

g.07 

15.00 

1890 

6.93 

7.32 

11.36 

6.78 

8.52 

14 30 

1891 

632 

7.63 

1400 

995 

9 57 

1.900 

1892 

5.95 

7.21 

12.96 

645 

7.59 

13.80 

1893 

7.18 

7.97 

13.65 

7.66 

S. 48 

14 63 

1894 

493 

6.50 

12.32 

6.11 

7.00 

19 20 

1896 

460 

6.40 

ia29 

480 

6.96 

1189 

1896 

5.75 

6.15 

10 50 

6.19 

6.61 

12.00 

1897 

453 

6.92 

11.43 

5.22 

7.42 

12.50 

1898 

5a81 

4 41 

9.80 

6445 

4 91 

12.00 

1899 

55.08 

6.83 

laoe 

66.81 

663 

11.60 

1903 

K07 

472 

9.19 

6449 

6. 10 

9.96 

1901 

6 4 61 

8.16 

921 

65.11 

6 54 

9.88 

1902 

6483 

5.51 

994 

65.26 

5.89 

19 62 

1903 

6485 

5.78 

1954 

65.40 

9 37 

U.2fi 








1906 

6 4 76 

5.19 

9 40 

65.53 

940 

9.90 

1906 

65.51 

&72 

952 

65.03 

635 

19 20 

1907 

66.12 

6.20 

1917 

6 6.a5 

7,09 

19 90 

1908 

65.62 

5.79 

989 

66.05 

6,60 

19 60 

1909 

6 4 87 

5.89 

930 

65.24 

9 49 

996 

1910 

6 4 50 

577 

920 

6492 

6 57 

8.80 

Mean: 







1876-1880 

9.93 

12.04 

16. 12 

1985 

13.17 

17.96 

1881-1885 

7.07 

9.44 

1933 

7.69 

19 41 

1429 

1886-1890 

7.18 

9.63 

13.24 

7,87 

19 52 

14 91 

1891-1895 

5.78 

7.12 

12.64 

G.21 

7.72 

13.70 

1896-1900 

e465 

5.61 

19 20 

*5.23 

91c 

11.61 

1901-1905 

6 4.54 

5.29 

989 

65.21 

5.9' 

19 56 

1906-1910 

65.34 

5.87 

9.42 

1 . 3 . 7 s 

662 

19 09 


a Including Buffalo charges and Urils. < locludlog, in 1896 and 1897, Buffalo charges and tolls. 
h Excluding Buffalo charges. 


Meats, packed, Cincinnati to New York, rail: Mean rates, per 100 pounds, 1881-1910. 


Year. 

Rate. 

1881 

Cents. 

26.7 

1882 

25 8 

1883 

1 27.8 

1884 

24.2 

1886. 

21.1 

1886 

26.1 

1887 

27.1 

IM i 

23- 1 

1880 1 

26.0 

im 

23.9 

1801 

25.4 

1883 

28.7 

18B8. 

2a.i 


1891. 

189d. 


1896. 

:i!07. 


1890. 

1900. 

1901. 
1903. 
1903. 
IW. 


ions 


Year. 


Bate. 


(kntit. 
J6 0 
26.0 


26.0 

26.0 

26.0 

24.9 


26.0 

26.0 

26.0 

26.0 



^9 






^BrViI 



ReraHMMiHHlIiililll 


lliilllllllllllllli 



rv'liMHHMl 




t'l'ilUIUUiU 




m .B 



650 ybabbook or the department of agricultubb. 


TRANSPORTATION— Continued. 

lAve Hock and dressed metHs: Mean freight rates per 100 pounds from Chicago to New 
Yorky by roily I8S1-I910. 


T«r. 

Cattle. 

«« 

o 

tt 

0. 

S 

QQ 

i 

"a 

a 

■a 

i 

o 

R : 

t 

I 

Dressed 

hogs. 

Refrigerator 

cars. 

Common 

cars. 


Os. 

Cts. 

Ctt: 

Cts. 

C7«. 

Cta. 

Cu. 









1882 








1883 

40 

32 


60 

64 



1884 








1885 

31 







1886 

33 

1 

42 

60 

61 

53 

48 

1887 

33 

32 

40 

tiO 

62 

59 

54 

1888 

22 

26 

31 

60 

46 

46 

44 

188$ 

25 


30 

60 

47 

47 


1890 

23 

28 

30 

60 

39 

30 

39 

1891 

27 

30 

30 

60 

45 

45 i 

45 

1802 

28 

28 

30 

60 

4,5 

45 

45 

■ 1.^ >: 

28 

20 

30 

60 

45 

45 

45 

1804 

2S 

;{() 

30 

60 

45 

45 

45 

1895 

28 

30 

y 


45 

45 

45 ; 

1806 

28 

30 

30 1 

60 

45 1 

45 

4.5 

1807 

28 

30 

30 ! 

13 

43 ' 

45 

45 

1898 

1 

28 

30 

1^ 

60 1 

45 

45 

45 


Year. 

i 

3 

si 

K. 

o 

n 

d 

s 

i 

3 

a 

1 

i 

o 

m 

Dressed beef. 

Dressed 

ho^. 

s 

le 

v 

pit 

Common 

cars. 


Cts. 

Cts. 

m 


Cb. 

Cts. 

CIS. 

18e9« 

25 

25 

ii 

1^ 

40.0 

40.0 

40.0 

1900 

28 

30 

30 

60 

45.0 

45.0 

45.0 

IMl 

28 

30 

30 

60 

42.9 

42.9 

42.9 

1002 

28 

30 

30 

(30 

41.2 

41.2 

41.2 

1903 

28 

30 

30 

60 

45.0 

45.0 

45.0 

1904 

28 

30 

30 

no 

45.0 

45.0 

45.0 

1905 

28 

30 

30 

130 

45.0 

45.0 

45.0 

1906 

28 

30 

30 

no 

45.0 

45.0 

45.0 

1907 

28 

3U 

30 

60 

45.0 

45.0 

45.0 

1908 

28 

30 

■A) 

no 

45.0 

45.0 

45.0 

J909 

28 

30 

30 

(30 

45.0 

45.0 

45.0 

mo 

28 

30 

30 

60 

45.0 

45.0 

45.0 

Meao: 








1881-1885. 

34.629.2 

50.2 

60 

66.4 



1886-1890. 

27.2120.2 

34.6 

60 

61.0 

48.8 

4C.0 

1801-1895. 

27. 8(27. e 

3ac 

60 

46.0 

46.0 

45.0 

1806-1900. 

27.4;29.0!29.(] 

60 

44.0 

44. 0 

44.0 

1901-1905. 

28.ei30.0!30.0 

60 

43.8 

43.8 

43.8 

1906-1010. 

28.030.030.0 

I i 

60 

45.0 

4&0 

46.0 


a Rat«s did Dot go Into «S«ct uatil F«bruary 1, 1809. Up to that time tha 189$ rates gomned. 


Cotton: Mea^ annual quotations of freight rates per 100 pounds, by coastwise vessels, to 
New York from New Orleans and Savannah, 1886-1910.^ 


Year. 

To New York 
from— 


To New York 
from— 

New 

Orleans. 

Savan* 

oah.5 


New 

OrleaBS. 

Saran* 

nah.b 

188$ 

Cents. 

28.0 

Cents. 

28.2 

1901 

Cenis. 

Cents. 


32.0 

28.4 




1888 

38.0 

25.0 

1903 

30.0 

20.0 

1880 

42.0 

27.6 


30.0 


1800 






1801 






1892 

36.0 

20.1 



20.0 

1803 

^^KriVi 

20.2 

1908 

25,0 

20.0 

1804 

29.0 

19.8 

1900 

25.0 

20.0 

1805 

30.0 


1910 

25.0 

20.0 

180$ 

1807 

32.0 

26.0 

20.0 

19.8 

Mesa: 

1886-1800 

36.0 

26.9 

1808 

30.0 



33.0 

21.3 

1800 

28.0 




19.0 

1000 

30.0 

20.0 

1001-1905 

20.8 

25.0 

20.7 


1906-1910 

20.0 


o C«xi^M fram qnotedMs imUlshad fa dalljr aewspapera or funiisbod bx staamsblp acants. 

9 Id im-ltlO tb« rates fn»n Mvaanah to New York, which Included lighterage (trai^erltt Mew York 
Halter)^ were about i cents per 100 pounds abore the rates sbowo Id this table. 











TEANSPORTATIOX. 
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TRANSPORTATION— Continued. 

Compressed cotton: Mean freight rates per 100 pounds from New Orleans and Memphis, 
by rail, to North Atlantic ports, 1881'1910. 


Year. 

From New Orleans 
to— 

From Kem* 
phis to— 

Year. 

From New Orleans 
to— 

From Mem- 
phis to— 

Boston. 

New York. 

Philadelphia. 

Baltimore. 

ii 

k 

o 

Boston. 

d 

o 

o 

is 

(9 

3 

p. 

■a 

« 

13 

a 

p.- 

Baltimore. 

>- 

k 

V 

Boston. 


a». 

Cts. 

Cu. 

as. 

CIS. 

Cts. 


Cts. 

cts. 

as. 

Cts. 

Os. 

Cts. 

1881 









50 

50 

50 

5a5 

55 5 

1882 

53 

43 

51 

51 

61.0 

06.0 


















50 

50 

505 

55.5 











50 

50 

5as 

55.5 












50 

5as 

55.5 







1904 

55 

60 

50 

.50 

525 

5a5 













40.5 

45.5 

1887 

50 

45 

43 

42 

5510 

58.0 








1888. . . . 









50 

60 

50 

40.5 

45.5 











50 

50 

40,5 

45.5 


55 


50 


505 





50 

50 

42.5 

47.5 





1909 

55 

50 

,50 

50 

42.5 

47.5 

1891 

55 

SO 

50 

SO 

5115 

55.0 

1910 

55 

50 

50 

50 

42 5 

47.6 

189S 

55 

50 

50 

•W 

47.0 

52 0 

Mean; 







1894 

51 

50 

so 

50 

50, 5 

55 5 

1881-1885.. 

58.2 

52 2 

52 8 

52 2 

61.8 

06.2 

189.5. 

53 

48 

48 

48 

60.5 

56.5 

1880-1890. 

51.8 

46.8 

45.2 

44.4 

50.8 

55.6 








1891-1895. 

53.8 

49.6 

49.6 

49.6 

49.8 

54.6 

1896 

55 

50 

50 

50 

5as 

55.5 

1896-1900. 

54.4 

40. 4 

49.4 

49.4 

49.2 

54 2 

1897 

55 

50 

50 

50 

5ao 

55.0 

1901-1905. 

56.0 

1 50.0 

.^1. 0 

50.0 

48.5 

62 6 

1898 

55 

SO 

50 

50 

47.0 

62 0 

1906-1910. 

55.0 

50.0 

50,0 

.‘HIO 

41.7 

46.7 

1899 

52 

47 

47 

47 

48.0 

53.0 



1 






Grain {except oats), cotton, and lard: Mean monthly quotations of ocean freight rates 
from United States ports to Liverpool, 1910. 






Mean for month— 





Jan. 

feb. 

Mar- 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Cts. 

Crt. 

Cts. 

Cts. 


CIt. 

Cts. 

Cts. 

CIS. 

as. 

as. 

Cts. 

3.2J 

2.4S 

2.1<J 

2.C 

2.62 

2.1(1 

2. 10 

2.10 

2 . 31 

4.21] 

420 

3.68 

3. 16 

2.62 

2.8S 

3.15 

,1.02 

2.62 

2.62 

3.02 

3.15 

3.91] 

3.97 

433 

3. OS 

3. 15 

3. 15 

262 

i.a-i 

1.5J 

2.62 

2.62 

2.62 

3. 15 


S. 21 

5.25 

5.25 

6.2t 

481 

4.72 

4.72 

4.Yi 

494 

5. 71- 

6.82 


7.63 

5.25 

5.25 

5.25 

&2S 

5^25 

5.25 

5.2^ 

5.25 

6.00 

6-/5 

6.00 

6.(XJ 

11.50 

10.50 

10.00 

laoo 

moo 

10 (If 

10 00 

10.00 

11.20 

15.00 

12.75 

12.00 

12.75 

1425 

1.5 » 

I40( 

1&2J 

18. (X 

17.()f 

18 . 75 

19.25 

22. (X 

19. 0( 

15.75 

16. 0( 

16. 0( 

16. 0( 

16.0 

1 13. 0( 

moi 

16. (X 

16. U 

17.35 

21. U 

22.00 

21.60 

3a OC 

28 Of 

2H..V 

28.0 

28. 0( 

28. (X 

28.U 

29. » 

33. 5( 

38.75 

37. 2( 

35.61 

26*00 

2&00 

28. fX 

28. OC 

28.00 

28.00 

29.1X1 

31.00 

33.50 

37.50 

33.50 

33.00 

22.60 

27 50 

2? 50 

22 « 

i 22.50 

22.50 

22 . .'in 

22.50 

22.50 

22.50 

22.50 

22.50 

22. St 

22 5( 

22. 5L 

22 5 

! 22. N 

22. « 

22. 5( 

22.51 

22. 6f 

22. 5( 

22.51 

22.a 

22.50 

22 5( 

22. S( 

22 ft 

?2.« 

22. 5( 

22. 5( 

22. S( 

22.51 

22. in 

22.51 

23. D 

30.00 

31.25 

35. 0( 

.15.0 

25.0( 

25. 0( 

25, Of 

25. (X 

25. Of 

27.51 

30.01 

30.0 

19.00 

19.00 

20.00 

20. OC. 

i 21.00 

22.00 

22.00 

23.00 

23.00 

25.00 

25.00 

25.001 


Article and port. 


Orain, except oats 
(per 60 pounds): 

Boston 

New York* 

B^tlmore* 

Ne^ Orleans. ... 

Oalreston b 

Cotton (per 100 
pounds); 


New York 

Baltimore 

New Orleans.... 

OalvestoD 

Lard, small packa^ 
(per 100 pounds): 

Boston 

New York 

Baltimore 

New Orleans... 
Galveston 


for 

year. 


Cts. 
2. BO 
3.21 
2 . 

6 . 

5. 


« Preliminary. 


b Kates cbleQy nmninal. 


;agss. SSfeSS sgs- 



652 TEAKBOOK OP THE DEPAKTMENT OF AQRICULTUBE. 


TRANSPORTATION-Continued. 

Grain (except oats) and cotton: Mean annual quotations of ocean freight rates per 100 
pourids from various United Stales ports to Europe, 1886-1909. 

(The rates in this table for (except oats) from New York were computed from data in the annual 
r^rts of the New York Produce Exchange; except for the last year; from Baltimore, from reports of the 
Baltimore Chamber of Commerce. All other figures were computed from ratesquoted in newspapers 
and in circulars issued by freight brokers and transportation conipanies.1 



j Grain (except oats). 



Cotton. 


• 

Calendar year. 

To Liverpool from— 

To 

Cork 

To Liverpool from— 

To Bremen from— 

New 

York. 

Balti- 

more.a 

New 

Or- 

leans. 

for 

orders, 

from 

San 

Fran- 

cisco. 

New 

York. 

Savan- 

nah. 

New 

Or- 

leans. 

New 

York. 

Savan- 

nah. 

New 

Or- 

leans. 


Cents. 

Cenla. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

CenU. 

1886 

11.6 

12.7 

16.1 

33.0 

31.0 

647 

61.6 

36.3 

60.5 

647 

1887 

8.8 

10.3 

15.0 

29.0 

27.7 

62.4 

50.2 

38.3 

63.8 

68.2 

1888 

9.2 

10.7 

14 4 

27.7 

28.4 

74 4 

60. 1 

37.2 

84.0 

71.5 

1889 

13-8 

IA5 

19 0 

33.1 

41.9 

80.6 

71.0 

68.6 

83.6 

78 8 

1890 

8.5 

9.8 

12.9 

37.9 

28.0 

63.8 

51.6 

46.7 

68.9 

59.8 

1891 

10.9 

11.9 

148 

43.2 

31.3 

64.2 

46.7 

37.6 

71.5 

49.5 












1893 

8.3 

10.0 

13.6 

22.6 

26.8 

43.9 

40.5 

35.5 

> 443 

45.2 

1894 

6.8 

8.4 

9.7 

28.3 

2597 

42.3 

39.9 

32.0 

42.7 

47.8 

1895 

9.0 

7.5 

10.3 

28.1 

21.2 

36.2 

349 

27.4 

36.9 

41.9 

1896 

10.3 

ia2 

142 

28.7 

24 4 

51.0 

38.3 

29.6 

43.1 

45.9 

1897 

10.7 

U.l 

ia4 

26.8 

2a4 

42.3 

34 0 

30.3 

440 

42.7 

1898 

12.0 

It 5 

16.2 

22.1 

26.2 

46.5 

46.2 

34.1 

43.2 

ii.g 

1899 

8.5 

lai 

13.1 

27.9 

18.7 

37.8 

38.7 

28.1 

37.1 

44.8 

1900 

11.8 

13.5 

17.3 

40.2 

28.0 

46.2 

51.0 

36.2 

46.6 

54.2 

1901 

4.4 

6.3 

8.7 

41.5 

13.4 

31.4 

32.5 

23.2 

30.1 

37.6 

1902 


6.2 

7.2 

32.1 

12.5 

26.6 

28.7 

18.3 

241 

3a5 

1903 

5.0 

6.4 

8.3 

18.5 

148 

26.8 

346 

23.3 

26.1 

33.8 

1904 

3.9 

48 

8.8 

US 

13.7 

28.4 

31.4 

21.9 

25.4 

31.9 

190.1 

5. 7 

6.4 

10.6 

23.2 

16.6 

27.8 

33.8 

21.2 

26.6 

32.7 

1906 

50 

6.1 

11.4 

2SiO 

17.0 

30.4 

34.2 

21.3 

31.0 

36.2 

1907 

6.1 

6.3 

11.8 

24 8 

18.6 

31.3 

359 

20.5 

32.4 

36.6 

1908 

5.5 

6.5 

10.1 

25.6 

13.7 

31.9 

29.9 

21.0 

32.0 

30.6 

i9ce. 

5.7 

5 1 

8.8 

25.5 

13.4 

25.4 

28.0 

17,7 

25.1 

28.0 

1910 

t5.4 

648 

9.3 

25-5 

17.1 

22-8 

31.1 

19.3 

23.1 

31.2 

Mean: 1 

. 










1S86-1890 1 

10.4 

11.8 

15.5 

32.1 

31.4 

67.2 

CO. 7 

45.4 

72.2 

68.6 

1881-1895 ' 

8.8 

9.9 

12.2 

31.2 

247 

44.9 

40.2 

c33. 1 

49.6 

46.7 

1896-1900 • 

10.7 ‘ 

11 5 

14.8 

29.1 

23.5 

44.8 

41.6 

31.7 

42.8 

47.9 

1901 190-5 

4.8 ; 

5.8 

8.7 

26.2 

142 

28.2 

32.2 

21.6 

26.5 

33.3 

1906-1910 

5.5 • 

5.8 

10.3 

25.3 

16.0 

28.4 

31.8 

20.0 

28.7 

32.6 


«Ueao of daily quotations. b Freliminary. cliean, 1801, 1803-1895. * 


Grain (except oats), flour, and provisions: Mean freight rales per 100 pounds through from 
Chicago to European ports, by all-rail to seaboard and thence by steamers, 19Q1-1910. 
(Data furnished by the Cblc^ Board of Trade.] 



Destination. 


Liverpool.. 

Do 

Do 

Gla^w.... 

Do!!!'; 

London.... 

Do 

Do 

Antwerp... 
Ham burg... 
Amsterdam. 
Rotterdam.. 
Copenhagen. 
BtoctdK^.., 
Bt^tio .. 
Badeam 


CU. Cu. i Cts. 
21.47 20.85! 22.681 

23.00 23.50 25.191 

36.00 36.25^ 41.90 
24.10 21.75; 24.431 
24.38 22.7$ 25.3^ 
45 16 41.881 46.88) 
23.23 21.751 23. 5« 
25.50 24.(W 25.191 

39. 06' 44. 06 
41. 5a 49.0^) 

39.00 47. 0« 
4a(»; 42.00( 
40.00142.00: 

42.001 4S.m 
4S.M 82. 
42.001 49. 


51.25- 56. 


44.06 
48. 2» 
46.0CH 

eon 
42.0^ 
46. m 

40. W 
40.m 
86 . 


Cu. 

20.191 
21.00 
36.56 
22.86 
23.20 
4106 
21.50 
22:25 23.641 








t; f? 


j] V/ 





ji '!• 

T ;v 

s t 



S ft 

S ?! 

* -fl 

r7 « 

'k ;< 




'ft i?i 


40.88 

43.70 

45.75 

4$ 42 

44 

48.66 

51.47 

48.18 

51.45 


22.50 23.63 
46.20 46.26 
47.61 45.56 

49.00 46.00 

46.00 4&00 
46.00 46.00 


5J.0M 


00.00 

63.00 


61.00 

53.00 

49.00 

56.00 





cu. 

CU. 

cu. 

19. U1 

18.91] 

18.15 

20. 75 

20.72 

19. 75 

42. h) 

45.31 

45.38 

18. 6i 

18. (K 

IS. 91 


21 . a 

21.50 


46.W 

46.88 


18. 1< 

17. 75 


21. M 

22.00 


47.46 

47.62 


«t.42 

49.44 


49. m 

50.00 


48. (K 

48.00 


47. (Hi 

47.00 


A5 31 

55.31 


0A.72 

55.72 



53 »l 


d&OO 

07.00 



Agricultural imports of the United States during the jive years ending June SO, 1910, 




Agricultural iinporU of the United Siaieu during the five yearn ending June SO^ 1910 — Continued. 



Otbersniin^ do- 



IMPOBTS OP AGBICTTLTtJBAL PRODUCTS. 
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Agricultural imports of the United States during the five years ending June SO, 1910 — Continued. 


TBABBOOE OF THE DEPARTMENT OF AGRIOULTUBB. 
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o Not stated. Included tn " Other” vegetal 



AgrintUural imports of the United States during the five years ending June SO, 19/0— Continued. 
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Sgncultural twiporia of the United States during the jive years ending June SO, 1910 — Continued. 






Agricultural imports of ilic United States during the Jive years ending June SO, 1910 — Continued. 






Agricultural imporin of the United States during the Jive years ending June SO, 1910 — Continued. 




AgHciiltural exports {danheslic) of the United States dtirtng the Jive years erudxTig June 30^ 1910. 




AffruruUural exports (domeatic) of the United States duAng the five years ending June SO, 19 W — Continued. 
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o Not stated. 



Agricultural export* {domeeti^ of the United State* during the five years ending June 50, 1910 C ontinued. 
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& Included In “Other,” distilled spirits. 



Agricultund export# {dovMatic) of the United States during the Jive years ending June SO, 1910 — Continued. 
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Foreign trade of the United States in agricultural producte, lSSJ-1910. 


Year ending June 80— 

Agrioultural exports.^ 

Agricultural Imports.o 

Excess of 
exports (+) 
or of 

Imports (—), 
agricultural. 

Domestic. 

Ftualgn. 

Total. 

Percent- 
age of all 
imports. 

Total. 

Peroent- 
ege of all 
domestic 
exports. 


SI46, 717,431 

82.1 

86.064,886 

$60,513,449 

28.7 

+01,288,868 


125,183,740 

80.8 

6.^. 138 

61,747,063 

29.8 

+ 69,332,954 


155,461,445 

81.9 

6,820,517 

71.499.465 

27.1 

+ 90,782,497 


172,320,260 

80.0 

11,928,791 

71,720,047 

24.1 

+ 112, 129,004 


149,101,277 

77.4 

9,601,059 

81,726,640 

31.7 

+ 76,976,696 



83. .5 

6,451,870 

102,541,703 

33.0 

+126,319,168 


232, 180,205 

83.2 

8,182,890 

133,226,318 

38.2 

+107, 136,777 



81.9 

13,739,733 

102.482,331 

38.9 

+117,111,10 


228, 135.020 

81.2 

9.aS4,220 

126,236.317 

38.1 

+ 108.952,923 


260,280,413 

62.3 

10,577,006 

129,816,165 

36.7 

+ 141,041,256 


154,094,830 

75.2 

9,315,314 

113,339,585 

89.2 

+ 50,080.568 


140,463.928 

78.2 

5,569.056 

91,263.068 

48.2 

+ 54,769,896 


137,512,273 

73.0 

8,m..395 

102,886,713 

42.3 

+ 42,787,655 


102,794.359 

71.6 

0,037,218 

138. 124,440 

43.6 

- 26.292,863 


84,886,860 

62.0 

17,876,028 

114,031,763 

47.8 

- 11,268,865 


278,670,278 

82.6 

5,793,649 

164.801,739 

37.9 

+ 116,662, 188 


214,258,245 

76.6 

9,244.181 

141,622,836 

35.8 

+ 81,879,600 


206,979,580 

76.8 

6,7M.'J85 

157,638,217 

44.1 

+ 56,051,148 


205.330.174 

74.6 

7,067,011 

185, .348, 661 

44.4 

+ 27,048,524 


296,962,357 

78.9 

10.667. 193 

101.559, 361 

43.9 

+116,070. 186 


330,034,934 

77.0 

9.002.337 

222,700,036 

42.8 

+116,336,335 


332,936,080 

77.7 

9,205,158 

274,146.298 

43.8 

+ 67,994,940 


396,240.107 

785 

9.674.000 

2n. 604, 621 

43.2 

+128,209,486 


453,862.070 

79.7 

9.629.988 

267.414,990 

47.1 

+196,077,068 


389,409,703 

78.0 

7,406.702 

2fil. 618.732 

49.1 

+ 135.197,673 


410,884.027 

782 

8,450.386 

234.993.224 

61.0 

+ 184.341,10 


435,354,451 

78-8 

7.296.110 

249,281,945 

65.2 

+ 193.368,616 


531,637,041 

78.1 

9,419,767 

236.112. 137 

54.0 

+ 304,944,671 


557.321,801 

79.8 

8.079.701 

233,623,846 

62.4 

+331.777,666 


691,31.5,497 

84.3 

;. 173.664 

314,6)7,480 

47.1 

+386.871.681 


738. 123,799 

83.5 

11.189.658 

298.283. 101 

46.4 

+451,030,356 


557.620.5*0 

76.0 

9.8.‘>7.878 

330.375,047 

45.6 

+237.108,371 


626. 426,608 

77.9 

n.282.895 

325.757,806 

45.0 

+311,951.697 


647,952.579 

75t6 

8.749.894 

319.053, 331 

47.8 

+237,649,142 


534.051,145 

76.2 

9,0n,454 

.277,340,305 

48.0 

+285,788,294 


501.313,738 

75.3 

7.734, 192 

306,011,332 

48.2 

+ 203, 086, .'508 


536,938.387 

76.4 

7,965.572 

325.652, 754 

47.0 

+219.251. W 


505. 402.327 

73.9 

7,031.986 

339.199,344 

46.9 

+173.234,909 


536,828,565 

73.5 

6.895.482 

365. .586, 061 

49.1 

+ 178. 137,986 


631,855.869 

75.1 

6.908.820 

384,100.435 

48.7 

+257,664r354 


652. 407,931 

74.8 

6,109.781 

420,211,949 

49.7 

+238.305,763 


803.122,045 

79.1 

6.638,7.55 

436.697,057 

62.8 

+373,063,743 


621.201.671 

74.8 

7. 155.979 

425,657.448 

49.1 

+202,700.202 


636,633. 747 

73.2 

9.586.870 

355. 160. .319 

65.8 

+281,060,304 


,558.385.861 

70.4 

7.934,115 

373,115.985 

61.0 

+ 193,208,991 


574,. 398, 264 

66.5 

10,916,730 

391.029.407 

60.1 

+194.28.5,587 


689.7.'W. 193 

66.8 

9,707,782 

400,871.468 

52.4 

+298,01,507 


859.018.946 

71.0 

10,409,348 

314.291.796 

61.0 

+556, 130,498 


792.811. 733 

65.9 

12. 134.268 

35.5.514.881 

61.0 

+449, 431,120 


844.616,530 

61.6 

11,263.253 

420, 139.288 

49-4 

+435,740,495 


951.628.331 

66.2 

11,293,045 

391,931.051 

47.6 

+570,900,325 


857,113,533 

63.2 

10,306,306 

413.744.557 

45.8 

+453,677,282 


K78.480.557 

63.1 

13.606.343 

456,199.325 

44.5 

+435. 7W. 575 


859.160,264 

50.9 

12,625,(7» 

461.434. 851 

46.6 

+410,30,439 


826,904.777 

65-4 

12.816.525 

563.8.51,214 

49.6 

+285,370,068 


976,047,104 

66.8 

10,856.250 

564.175.242 

45.2 

+432,728, 121 


1,054,405.416 

86.9 

11.013.519 

626, 836.808 

43.7 

+ 439,182, 127 


1,017.396,404 

S5.5 

10,298 514 

5.19, 690,121 

45 2 

+488.004.797 


903.238. 122 

6&I 

9,664.722 

638.612,092 

48.7 

+274.210,152 

mo 

871.156.425 

50.9 


! 667,516,115 

44.2 


Avenge: 

f49.7S6.9S2 

80.4 

7.7»fi.478 

69.441.5tr7 

26.1 


1H56-IB0O 

229.371, ffn 

82.4 

9.801.144 

118.800.567 

37.0 



123,950,452 

72.8 

9,992.003 

111,927.116 

43.8 


1806- U70 

240.440. 127 

78.1 

7.896.864 

1«, 104. 161 

41.2 


1871-1876 

380,496,579 

78.3 

8,963,637 

200,607,116 

45.1 


1876-1880 

625,902,563 

79.2 

8,(63.936 

30,736.7)6 

51.6 


1881-1886 

604,834.934 

78.1 

10,031.506 

810.161.918 

4A.6 


1886-1880 

M3, 067. m 

74.8 

7,807,210 

844.109.9M 

46.0 


1801-18% - 

654.350,361 

74.7 

7,4U.Un 

4M,l«,6n 

51.5 


1806-1000 

782.130. 133 

06.2 

10,8B6»276 

876,869.866 

0.6 


1901-1006 

874.657.492 

51.4 

13,()09.64B 

486^ «B. 300 

46.8 



964.449,094 

66.1 


009,866.196 

45.3 
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Ex'ports of selected domestic agricultttral products, 1851-1910, 

( 

[Compiled from reports of Foreign Commerce and Navigation of the United States. Where figures are 
laokit^, either there were no exports or they were not separatdy classified for puhlicatlon. For “ Beef 
salted or idckled,” and “ Pork, salted or piclded," barrels, 1851-1865, were reduced to pounds at the rate 
of 200 pounds per barrel, and tierces, 18^1805, at the rate of 300 pounds per tierce; cotton-seed oil, 
1910, pounds reduced to gallons at the rateof 7.5 pounds per g^lon. It Is assumed that 1 barrel of com 
meal is the product of 4 bushels of corn, and 1 bari^ of wheat flour the product of 5 bushels of wheat prior 
CO 1880 and of 4) bushels of wheat In 1880 and subsequently.] 


Packii^-houee products. 


Year ending 
June 30— 


Cattle. 


Cheese. 


Beef, 
cured— 
salted or 


pickled. 



Number. 

Pounds. 

1851 

1,350 

10,361,189 

1852 

1,078 

6,650,420 

1853 

1,076 

3,763,932 

1854 

1,022 

7,003,974 

1855 

1,501 

4,846,668 


Foundt. 

18,129,600 

24,451,800 

25,208,200 

25,244,000 


1856, 

1857, 

1858, 

1859, 


2,478 
4,325 
28,247 
32. 513 
27,501 


8,737,029 

6,453,072 

8,098,527 

7,103,323 

18,518,799 


25.437.800 

15.668.000 
23,961,400 

30.801.000 

38.858.800 


Beef, ireah. 


Beef oils— 
oleo oil. 


Beef (most- 
ly) — tallow. 


Pounds. 

8,198,278 

4,767,020 

3,926,598 

9.325.471 
11,866,992 

7.458.471 
5,698,315 
8,283,812 
7,103,045 

15,269,535 


Beef and Its 
products — 
total.asfaras 
ascertainable 
in pounda a 


PouTids. 

26,327,878 

29,218,820 

29,134,798 

34,569,471 

41,427,792 

32,806.271 
21,366,315 
32,245,212 
37,904,045 
54, 128,335 


1861. 

1862. 

1863. 

1864. 
1865 


1846 , 

1867. 

1868. 

1869. 

1870. 

1871. 
1873. 

1873. 

1874. 

1875. 


8,883 
3,634 
5,509 
6, 191 
9,589 


32, .361, 428 
34,062,678 
42,045,054 
47, 751,329 
53,154,318 


7,730 
10,221 
16, 120 


27,530 


36,411,935 
52,352, 127 
61.097,203 
39,960,367 
57,296,327 


20,530 
28,033 
35,4.55 
56, 067 
57,211 


63,698,867 

66,204,025 

80,366.540 

90,611,077 

101,010,853 


25.640.200 

27.204.400 

29.259.800 

35.666.400 

27.129.200 

19.053.800 
14,182,562 
22,683,5.31 
27,299,197 
26,727,773 

43,880,217 

26,652,094 

31,605,196 

36,03d,5;f7 

48,243,251 


46,773,768 

63,792,754 

55,197,914 

30,884,500 

19,364,686 

23,296,931 

22,682,412 

20,534,628 

87,513,056 

33,859,317 
76,151,218 
79,170, 558 
101,755,631 
65,461,619 


55,358,564 

73.978.168 
93,052.554 
90,864,314 
^58,013,700 

38, 418,486 
37, 479, 493 
45, 365, 943 
47,83.3,825 
64,240,829 

77,739,534 . 
1(^,803,312 
110,775,754 

137.792.168 
113,704,870 , 


1876. 

1877. 

1878. 

1879. 

1880. 


51,593 
50,001 
80,040 
136, 720 
182,756 


97,676,264 

107,364,666 

133,783,736 

141,654,474 

127,553,907 


36,596,150 
39, 155,16.3 
38,831,379 
36,950,563 
45,237,472 


49,210,990 
54,046,771 
54,025,832 
84,717, 194 


1,698,401 

12,687,318 

19,844,256 


72,432,775 
91, 472,803 
86,505,919 
99,963,752 
no, 767,627 


109,028,925 

179,838,943 

180,082,470 

203,627,465 

260,566,549 


1881. 

1882. 

1883. 

1884. 
1883. 


185,707 

108,110 

104,444 

190,518 

135,890 


147,995,614 
127,989, 782 
99,220,467 
112,869, 575 
111,992,990 


40,698,649 

45,899,737 

41,680,623 

42,379,911 

48,143,711 


106,004,812 

69,586,466 

81,064,373 

120,784,064 

115,780,830 


26,^,676 

19,714,338 

29,031,064 

37,785,159 

37,120,217 


96,403,372 

50,474,210 

38,810,098 

63,091,103 

50,431,719 


269,434,509 

187,832,197 

192,536,469 

266,219,082 

252,810,842 


1886. 

1887. 

1888. 

1889. 

1890. 


1891. 

1692. 

1893. 

1894. 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 


119,065 
106,459 
140,208 
205, 786 
394,836 


91,877,235 

81,255,994 

88,008,458 

84,999,828 

95,376,053 


58,903,370 

36,287,188 

48,980,269 

55,006,399 

97.508.419 


99,423,362 

83,560,874 

93,498,273 

137,89.5,391 

173,237,596 


27,729,885 

45,712,985 

30,146,595 

28,102,534 

68,218,098 


40,919, 951 
63,278,403 
92, 483,052 
77,844,555 
112,745,370 


374,679 

394,607 

287,094 

359,278 

3.31,722 


82,133,876 
82,100,221 
81,350,923 
73,852,134 
60,448, 421 


90,286,979 
70,204,736 
58,423,963 
62,682,667 I 
62,473,315 1 


194,045,638 
220,554, 617 
206,294,724 
193,891,824 
191,338,487 


80,231,035 

91,581,703 

113,939,363 

123,295,895 

78,098,878 


111,689,251 

89,780,010 

61,819,153 

54,661,524 

25,864,300 


228,729,578 

272,916,803 

307,379,042 

352,260,216 

536,986,026 


589,447,206 

661,713,699 

523,944,938 

495,624,104 

432,799,828 


372, 461 
392, 190 
439,255 
389, 490 
397,286 


36,777,291 
50,944,617 
53,167,280 
38, 198,753 
48, 419,353 


70,709,209 

67,712,940 

44,314,479 

46,564,876 

47,306,513 


224,783,225 

290,395,930 

274,768,074 

282,139,974 

329,078,609 


103,276,756 

113,506,152 

132,579,577 

1^,390,492 

146,739,681 


52,759,212 

75,108,834 

81,744,809 

107,381,009 

89,030,943 


521,804,584 

606,547,427 

676,433,797 

623,970,458 

674,284,723 


1901. 

1902. 

1903. 

1904. 
1906. 


459,218 

392,884 

402,178 

593,409 

567,806 


39,813,517 
27,203, 184 
18,987, 178 
23,335, 172 
10, 134,424 


56,312,632 

48,632,727 

62,801,220 

57,584,710 

56,934,705 


0 tncliKios beef, canned; beef, cured-ealted or 
<rteomargwIn; tallow. 


351,748,333 
301.824,473 
254,795,963 
299,579,671 
236, 486,568 


161,661,413 
138,546,068 
126,010,339 
165, 183,839 
145,228,245 


77, 166,889 
34,065,758 
27,368,924 
76,924,174 
63,636,992 


705,104,772 

696,254,520 

546,055,244 

663,147,095 

675,874,718 


pickled; beef, cured— other; beef, fresh; oils— oleo oil; 
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ExparU of teUcUd domettic agricultural produtti, 2851-1910— -Contmued, 
j j I Packing-bonse products. 


Year ending! 

June 30— I 



Attm6er. 

Pounda. 

1900 i 

584,239 

10,562,451 

1907 

423,031 

17,285,230 

1908 

349,210 

8,439,031 

1909 

207,542 1 

0,822.842 

1910 

139, 4% 1 

2,846,709 

Average: 

' .1 



Beef, 

I cured— 

1 salted or 

1 pickled. 

i 

Beef, fresb. 

Beef oils— 
okooU. 

Pounds. 

: 81,088,098 

1 62,645,281 
46,958,367 
44,494,210 
36,554,266 

Pounda. 
268,QH>227 
281,651,502 
201,154,105 
122,952,671 
! 75,729.666 

Pottnde. 

209,658,075 

195,337,176 

21^541,157 

179,985,246 

126,091,675 


asctftaloable 
in pounds. 


6S9,762,420 
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Exports of selected dameslix agrieullmal products, Continued. 


Tear end- 


1891.. 

1892.. 


1894. 

1895. 


1896. 

1897. 


1900 

1901 

1902 

1903 

190t 

1905 

1906 

1907 

1908 

1909 

1910 

Average: 

1851-1855 

1858-1860 

1861-1865. 

1886-1870 

1871-1876 

isr^-isso . 
1881-1885. 
I88B-I890. 
1801-1896. 
1896-1900. 

1901-1905 . 
1906-1910 . 


PacMng-houfle product»-CoQtlnued. 


.POTt, 

cured— 

bacon. 


Pounii. 
809, 423, 351 
364,417,744 
331,306,703 
357,377,399 
531,899,677 

514,675,557 

507,919,830 

391,758,175 

416,657,577 

452,549,976 

425,352.187 

500,399,448 

660,108,933 

562,651,480 

512,163,729 

456, 122,741 
383. 150,624 
207,336,000 
249,665,941 
262,246,635 

361,210,563 
250,418,699 
241,189,929 
244,578,674 
152, 163,107 


25. 261,321 
28,880,062 
113,332,028 
39,018.528 
262, 145,738 

574.524.871 

416,675,646 

390,884,975 

456,712,223 

530,133,155 

311,704,388 

249,912,194 


Pork, 

cored— 

hflTn a, 


Pwnds. 

50,365,445 

55.505,211 

44,133,980 

42,847,247 

76,591,279 

84,410,108 
76,856,5.59 
82,178,1M 
86,970, 571 
105,494,123 

129,036,351 
165, 247,302 
200,185,861 
225,846, 750 
196,414,412 

216,571,803 

227,653,232 

214,183,365 

194,948,864 

203,458,724 

194,267,949 

209,481,496 

221,769,634 

212,170,224 

146,885,385 


52,295,623 

53,888,432 

87,181,903 

183,346,135 

211,363, 198 
196,914,938 


Pork, 
cored- 
salted or 
pickled. 


Pmnda. 

87.196.966 
85,869,367 

58.836.966 
^,110,845 
79,788,868 

81,317,364 

80,336,481 

52,459,722 

63,575,881 

58,266,893 

69.498.373 
66,768,920 
88,133,078 

137,197,200 

133,199,683 

138,643,611 

115,896,275 

95.287.374 
112,224,861 
118,887,189 

141,820,720 

166,427,409 

149,505,937 

52,354,980 

40,031,599 


35.895,040 

39,850.720 

52,798,880 

27,040,292 

57,440,488 

75,221.546 

76,500,906 

75.160,602 

67.191,268 

98,959.451 


Pork— 

li^ 


Pounds. 

293,728,019 

321,533,746 

297,740,007 

318,242,990 

471,083,598 


509,534,256 

568,315,640 

709,344.045 

711,259,851 

661,813,663 


741,516,8 

627,559,660 

603,413,770 

528,722,933 

362,927,671 


Pork and Its 
jM-oducta— 
total, as far as 
ascertainable 
inpounda 


20,775,139 
35,900,665 
92,697,943 
43,594,004 
176,524,006 

289,510,260 
280,307,954 
340,465,672 
449,309,069 
632,053,491 

116.187,862 I 566.099,020 I 
110,028,129 572,828,184 


90.931.500 

104,631,447 

258.828,851 

109,652,824 

496,110,231 

939,256,675 

^, 902,032 

860,491.706 

1,061,213,762 

'1,462,497,974 

1,241,618,548 

1,146,097,729 


Com and 
com meal 
j (converted 
to com). 


1.179,565,831 
1,125,536,392 
893,002,196 
1.015, 939,543 
1,092. 024, 847 

1,134, 165,823 
1,302,087,734 
1.659,996,202 
1.678,265,645 
1,538,024,466 

1,462,369,849 

1.337,315,909 

1,042,119,670 

1,146,255,441 

1,220,031,970 

1,464,960,356 
1,268,065, 412 
1,237,210,760 
1,053,142,056 
707,110,062 


28,323 

49,397 

131,616 

"iffl.'679‘ 

299 217 
476,391 
644,378 
475,851 
673,246 

1,303,545 

1,123,232 


Year ending 
Juneao— j 


1656. 

1857. 

1858. 


1864. 

1865. 


Hops. 


Pounds. 

110,360 

238,008 

245,647 

260,026 

4,021,816 

1,048.515 
924,538 
- 458,889 
587.953 
273,257 


Oils, veg- 
etable- 
cotton- 
seed oil. 


Rioe and 
clce bran, 
meal ana 
polish. 


67,616,000 

68,322,800 

58,122,200 

77.070.400 
81,632,600 

43.512.400 
4,221,600 

1.694.800 

2. 176.800 
983,200 


Sugar, raw 
and re- 
fined. 


Pounds. 
3,251,369 
2,498,390 
5,827,331 
9,893,751 
I 11,160,945 

9,271,191 

5,338,247 

7,201,120 

8,558,757 

4,466,031 

6,511,134 

2.755,252 

3,596.009 

2,328,483 

1,900,003 


Wheat 

flour. 


; W'heatand 
I wheat flour 
(converted 
to wheal). 


Bushels. 

1.026,725 

2,694,540 

3,890.141 

8,036,665 

798,884 

8,154,877 

14,570,331 

8,926,196 

3,002,016 

4,156,153 

31,238,057 

37,289,572 

36,160,414 

23,681,712 

9,937,876 


Burrels. 
2,202,335 
2,799,339 
2,920,r'‘ 
4,022,386 I 
1,204,540 I 

3,510,6 
3,712,053 I 
3,512,169 
2,431,824 
2, 611, ST'* ' 

4,323,756 

4,882,033 

4,390,055 

3,557,347 

2,641,298 


Pusftels. 

12,036,400 

16,691,235 

18,494,731 

28.148.595 
. 6,821,584 

25,708,007 

33.130.596 
26,487,041 
15,161,136 
17,213,133 
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Exports of selected domcstM agricuUvral products^ 1851-1910 — Continued, 


Year ending 
June 30— 

► Hops, 

Oils, v6g~ 
etable— 
cotton- 
seed oil. 

Rice and 
rice bran, 
meal and 
polish." 

Sugar, raw 
and re< 
flned. 

Wheat 

Wheat 

flour. 

Wheat and 
wheat flour 
(converted 
to wheat). 


Pounds. 

(jfalloM. 

Pounds. 

Pounds. 

Ptuftsls. 

BaneU. 

B-ughtls. 




2,212,901 
1,394,007 
3,079,043 
2, 232,833 
2,133,014 

445,842 

403,835 

276,637 

558,922 

277,337 

439,991 

4,460,138 

8,130,175 

5,579,103 

6,146,411 

15,940,899 

17,557,836 

36,584,115 

34,304,906 
26,423,060 
39,204,285 
n, 039, 928 
53,047,177 

65,073,122 

2,183,050 

1,300,106 

2,076,423 

2,431,873 

3,463,333 

3,653,841 

2,514,535 

2,562,066 

4,094,094 

3,973,128 

3,935,512 

16,494,353 
12,646,941 
26s 323, 014 
29,717,201 
53,900,780 

52,574,111 

38.905,755 

52,014,715 

91,510,398 

72.912.817 

74,750,682 










3,167.523 

4,427,576 

3,841,078 

4,478,492 

10,063,363 

10,132,911 

34,152,388 

51.883,691 








. 3,001,344 

647. 165 
709,576 
782,067 
417,387 

281,054 




117,358 
. 3,066,703 

. 9.191.589 


1876 

1877 

. 9,581.108 

1.706,422 

1,306.982 

39,751,324 

40,325.611 

3,343,665 

57,043,936 

1878 

. 18,458.783 

4.903. 349 

631,106 

44.093,093 

72,404,96] 

3,947,333 

92. 141.636 

1870 

, 5,458.259 

5,352.530 

740,136 

73,352,964 

122,35.3,936 

5,629, 714 

160,502,506 

1880 

1 9,739,366 

0,997,796 

183,534 

30. 142, 004 

153,252,795 

6,011,419 

180,304.181 

1881 

8,990.655 

3,444,084 

' 150,451 

22,252,833 

150,565,477 

7.915.786 

186.321,514 

1882 

5,867,363 

713,549 

143,289 

13.814,006 

95,271.802 

5,915.686 

121,892,389 

1883 

7.817.228 

415,611 

136.143 

1 28.542.115 

106.385.828 I 

9,205,664 

147,811,316 



' .3,605,946 

1 6.364,279 

163, S!9 
663,503 

1 76.122,813 
253,740,427 

70,349.012 1 
81,653,714 : 

9,152,260 

10,648.145 

111.534,182 

132,570,366 

1885 

1 7.055.a9 

JS86 

13,665,661 

e.mi39 

1.700.576 

164.429.490 

S7,7SB,m 

8,179,241* 

i 94,565,793 

1887 

260,721 

4,067,138 

4,458.597 

4,126,630 

190,804.677 

! 101,971,919 
65.789.261 

11,518.449 

153.804,969 

1888 

6,793,818 

1.858.735 

34.646.157 

11,963.574 

119,625,344 

1889 

12,589.263 

2,690,700 

2.890,027 

1 14,259,414 

46,414,129 

9,374.803 

< 89,6eC.7« 

1890 

540, 854 

13.384,385 

3,681,979 

27,225.469 

54,387,767 

12,231,711 

1 109.430,467 

1891 

i 8,736,080 

' n.0lB.160 

3.490.895 

108.433,474 

55.131,948 

11,344,304 
15. 196,769 

106.181,316 

1893 

: 12,604.686 

13,859,278 

10,266,796 

14,850.391 

157,280,351 

117,121,109 

225,065,811 

1893 

1 11.367,030 

' 9,462,074 

13.711,798 

20.746.327 

16,620.339 

191,912,635 

1894 

' 17,472.975 

14,968,309 

10,^6,249 

: 15.468,496 

88,415,230 

16,859,533 

164.283,129 

1895 

17,523,388 

21,187,728 

1,623,336 

9.529,006 

76, 102, 704 

15,268,892 

144, 812,718 

1896 

16,765,254 

19,445,848 

1.1.001.^ 

9.4(tt,S24 

60,650.060 

14.630.864 

126, 443,968 

1897 

11,436.341 

27. 198,882 

3,905,754 

1 8.306.^9 
6.508,9d 

79.562,020 

14.569.545 

145,134,972 

1898 

17, 161,669 
21,145.513 

40, 230.784 
50.627,219 

6,200,987 

15.334.689 

148,231.261 

139,432.815 

15,349.943 

18,485.690 

2I7..306.005 
222,018, 420 

1899 

9.865.347 

1900.. 

12,639,474 

46,902.390 

41,066,417 

22,514.603 

101,950,389 

1 18,699,194 

186,096.762 

1901 

14,963,676 

49.356.741 

25.527.846 

8.874.860 

132.060.667 

18.650,979 

! 215.900.073 

1902 

10,715.151 

33.042.848 

».591.274 

7.572,452 

154,856, 102 

17,759,203 

1 234.772,516 

1903 

7,794,706 

35,642,994 

19,750,448 

10,520.156 

114, 181.420 

19.716,484 

203,905,598 

]9(M 

ID. 385.988 

29,013,743 

29.121,763 

J5. 418.537 

44.230.169 

16,999.432 

1 120,727.613 

1906 

14,858,612 

51,535,580 1 

113,282,760 

18,348,077 

4,394,402 

8,826,335 

1 44,112,910 

1906... 

13,026,904 

43,793,519 

38,142. 103 

22.175.846 

34.973.291 

13.919,048 

K.MS.W 

1907... 

16.809.534 

41.880.304 

30, 174.371 

21.237,603 

76,569,423 

15,584,667 

146,700,425 

1908 

22,920.480 

41. 019,991 

28,444,415 

25.510.613 

100.371.057 

13,927,247 

163,043.669 

1909 

10,446,884 

51.087.329 

20.511.429 

79,946.297 

66.923,214 

10.521,161 

, 114,268,468 

1910 

10.589,254 

29,860,667 

3S. 779. 188 

125.507.022 

46,679.876 

9.040.987 

1 87,364,318 

Aferagc: 







1 

1^1-1855 . 

975,171 


55,662,440 

6,536,357 

3,289.391 

2,629.904 

16.438.909 

1856-1860. 

668.630 


70.553.800 

6.567,069 

7,761,715 

3, 155,654 

23,539,985 

1861-1865 . 
1866-1870. 

6,416,300 . 
5,901,883 . 


10,517,760 

2,210,360 

393,515 

660.350 

3.417,976 

4,480,712 

10,537.646 

47,640,615 

27.661,525 

16,361.673 

44.803,875 

88.682,K> 

3,968.898 

2.290.957 

3,359,537 

4,573,529 

47,456.016 
! 27,816,458 

61.601.500 

110,948.586 



1876-1880 . 

10,486,811 

3.866,830 

1881-1885 . 

8,649,436 

8,170,063 

2,908,694 

251.381 

78,694.439 

101.445, 167 

8.573.50B 

140,025,963 

1886-1890. 

6,168.192 

2,861.589 

86.273,941 

65.264,463 

10,653,556 

113.206,463 

IiSl-189S . 

13,540,833 

14,094,110 

7,960.815 

33.806,539 

98.810,266 

15.057,967 

166,571.123 

1806-1900. 

15,827,630 

36,881,025 

16,307,880 

11,319,197 

106,965.313 

16.345,047 

179,518,036 

1901-1906 . 

11.863,680 

19,718.381 

43,4M,818 

13,148,818 

89,944.552 

16,390.487 

163,701,743 

1906-1910. 

14,758,611 

41,528,362 

28,810,301 

54,875.482 

66, 103,378 

12,508,622 

121,797,177 
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Imparts of selected agriatUural products, 1851 - 1910 . 


Commerce and Navigation ol the United Statea. Where figures are 
fidik nrto ti iSr separateiy classified for pablioaHon. 

^ reded from the cocoon;” in 1881 and 1882 are included this 
tem^and " SUk waste; ” aiter 1882, both these items and “Silk cicoons.” Som 

which wer^fv^milT’Tiw quantities o( chocolate, the official returns for 

nT «< 7 i*tte bntts” includes in 18^ and 1859 an unknown ouantitv 

?*/*■* and in 1865-1868 an unknown quantity of "iteiS ” Cattle WdM^e?nH^ 
and 188^1^ and goat” in 1895-1897. Olive oil for table use includes in 1862-1864 


Year ending 
June 30— 


Cheese. 


Silk. 


1851. 

1852. 

1853. 

1854., 

1855.. 


Pounds. 
603,398 
514, 337 
874,949 
969,417 
1,520,942 


Pounds. 


1856. 

1857. 

1858. 

1859. 

1860. 


1861. 

1862. 

1863. 

1864. 

1865. 


1866, 

1807, 

18»«, 

1860. 

1870. 


1,384,272 

1,400,252 

1,589,066 

1,409,420 

1,401,161 


1,090,835 

594,822 

545,966 

836,127 

985,362 


1,738,657 

2,997,944 


407,935 


567.904 

491,983 

512,449 

720,045 

583,589 



1874 

1875. 


1,100,281 


liWJ.OW 

1,159,420 

794,837 

l,101,6g( 


Wool. 


Pounds. 

32,607,315 

18,343,218 

21,616,035 

20,282,635 

18,814,402 

16,280.947 

17,750,156 


39,275,926 


Almonds. 


Pounds. 

2,854,804 

1,564,703 

4.721.250 
2,187,934 

3.716.251 

5,113,897 

2,845,594 

2,210,941 

5,439,210 

2,873,014 

2,886,698 

918,360 

1,726,281 

3,964,875 

1,229,112 

4.571,687 

4,315,819 

1,461,007 


Argols or 
wiue lees. 


Pounds. 


976.072 

866,404 

1,007.585 

1,597,790 

1,297,962 

2,004,996 

1,876,731 

1.822.49$ 

2,346,978 

2,591,472 


Cocoa and 
chocolate, 
total. 


Pounds. 
2, 198, 609 
1,372,341 
3, 453,268 
3, 162,072 
2,427,707 

2,017,471 

2,044,637 

1,810,449 

5,067,369 

3,186,721 

3,210,291 

3,541,364 

2,055,198 

2,940,571 

1,177,594 

2, 550,978 
3,387,890 
3,211,976 
3, 826,905 
3,640,845 


Coffee. 


Pounds. 

152,519,743 

193,906,353 

199,408,045 

162.255.993 
191,478,657 

235,865,268 
240,676,227 
189,211,300 
264,436,5.34 
202, 144,733 

184,706,655 
122, 799,311 
80,461,614 
131,622,782 
106,463,062 

181,413,192 

187,236,580 

248,983,900 

264.160.993 
235,256,574 


85,496,049 

42,939,541 

54,901,760 


3.164,965 

4,942,601 

4,007,779 

3.246,376 

6,512,808 


3,445,453 
4,917,809 
5, 734,356 
3, 601,992 
5,257, 255 


817,992,048 

298,805,946 

293,297,271 

285,171.512 

317,970,665 


1876. 

1877. 

1878. 

1879. 

1880. 


1.354,991 

1,186,170 

1,182,750 

1.889,776 

2,562,236 


44,642,8.36 

42,171.192 

48,449,079 

39,005,155 

128,131,747 


7,047,802 

9,026,542 

10,257,909 

14,011,764 

14,445,534 


4,715,406 

4,694,215 

4,780,339 

5,827,027 

7,608,130 


339.789,246 
331,639,723 
309,882, f)40 
377,848,47.3 
446,850,727 


1881. 

18X2. 

1883 

1884, 

1885. 


0,243,014 

6,247,560 


2,790,413 
3,221,269 
4,731,106 
4,284.888 
4, 308,908 


55,964,236 

67,861,744 

70.575,478 

78,350,651 

70,596,170 


3.828,104 

4,732,269 


14, 275, .530 
18,320,306 
16,112,427 
19,591,039 
17,694,336 


8.767,728 

11,001,123 

9,437,791 

12,739.871 

10,868,497 


455,189.534 
459,922, 768 
615,878,515 
534,786,542 
572,599,552 


1880, 

18K7. 

1888. 

1889. 

1890. 


6,309,124 
6,592,102 
8,7.50, 185 
8,207,026 
9,263,573 


6,818,000 

6,028,091 

6,370,322 

6,645,124 

7,510,440 


129,084,958 

114,038,030 

113,558,753 

126,487,729 

106,431,285 


5,822,733 
5,482,363 
5,747.957 
5, 545 ; 400 
5,715,858 


16,041,666 

22,024,768 

17,228,491 

21,429,434 

24,908,054 


13,703,58.3 

13,005,327 

17,502,929 

17,929,076 

19,894,130 


564,707,533 

626,109,170 

423,645.794 

578,397,454 

499,159,120 


1891 

1892. 

mi 

1894, 

1895, 


8,863,640 
8.305,288 
10, 195,924 
8.742,851 
10,276,293 


6,266,629 

8,834,049 

8,497,477 

5,902,485 

9,316,460 


129,303,648 
148,670,652 
172,433,838 
55,152,586 
206, '03,906 


6,812,061 

7,629,302 

6,679,147 

7,436.784 

7,908,375 


21,579,102 

24,813,171 

28,770,810 

22,373,180 

27,911,122 


23,278,785 

23.712.261 
26,459,880 
19,800,393 

31.638.261 


519,528,432 

640,210,788 

563,469,068 

550,934,337 

652,208,975 


1896. 

1897. 
1808. 

1899. 

1900. 


10,728,897 
12, 319,122 
10,012, 188 
11,826,175 
1.3,455,990 


9,363,987 

7,993,444 

12,087,951 

11,250,383 

13,073,718 


230,911,473 

350,852,026 

132,795,203 

76,736,209 

155,928,455 


7,789,681 

9,644,338 

5,746,362 

9,957,427 

6,317,633 


28,481,665 

23,«7,576 

19.202,629 

23,300,762 

27,339,489 


25,666,373 

34,370,048 

27,525,513 

37,563,098 

48,968,252 


580,597,915 

737,645,670 

870,514,455 

831,827,063 

787,991,911 


1901 

1902 

1903 

1904 
1906. 


15,329,099 

17,067,714 

20.671,384 

22,707,103 

23,095,706 


10,405,555 

14,234,326 

15,270,858 

16,722,709 

22,357,307 


103,583,505 

166,676,966 

177,137,790 

173,742,834 

248,136,740 


5,140,232 

9,868,983 

8,142,164 

9,838,852 

11,745,081 


28,598,761 
29,276, 148 
29,966,557 
24,571,730 
26,281,931 


47,620,204 

52,878,587 

65,046,884 

75,070,746 

77,383,024 


854,871,310 

1,091,004,252 

915,086,380 

995,043,384 

1,047,792,984 
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Imports of seUeUd agricultwral produelt, W5/-IW0— Continued. 


Year ending 
June 36— 

Qieeee. 

80^. 

Wool. 

Almonds. 

Algols or 
wine lees. 

Cocoa and 
chocolate, 
total. 

. Coffee. 

1906 

1907 

1908 

1909 

1910 

Average: 

1851-1855.. 
1856-1S60. . 
1861-1865.. 

Pounis. 

27,286,866 

33,848,766 

32,530,830 

35,548,143 

40,817,524 

Pounds. 

17,352,021 

18,743,904 

16,662,132 

25,187,957 

23,457,223 

Pounds. 

201,638,668 

203,847,-545 

125,980,524 

266.409,304 

2^,928,232 

Pounds. 

15,009,326 

14.233,613 

17,144.968 

il;02»,421 

18,556,356 

POMfldS. 

28,140.835 

30,540.893 

26,738,834 

32,115,646 

26,182,956 

Pounds. 

84,127,027 

97,059,513 

66,604,684 

132,660,931 

111,070,834 

Pounds. 

851,668,933 

965,321,473 

890,640,057 

1,049,868,768 

871,469.516 

897,809 

1,436,831 

810,622 


22,332,721 

3,008,968 

3,696,531 

2,145,065 


2,522,799 

2,825,320 

2,585,004 

3,323,719 

4,603l373 

5,505,023 

10,581,002 

16,407,009 

24,997,716 

33,818,657 

63.596.-889 

102,304,598 


575, 194 
1,044,006 

l,-635. 185 
3,867,317 
6,674,407 
7, 763,420 
10,753,897 

15,798,251 

20,280,647 







1876-1880. . 
1881-1885.. 
1886-1390.. 
1891-1895.. 
1896-1900.. 

1901-1905.. 

1906-1910.. 

7,824,420 

9,276,799 

11,668,374 

19.774,201 

34,006,426 


5.^,^ 

7,292,152 

7,891,088 

8,947,062 

15,194.737 


Year ending June 30— 


1553.. 
ISM.. 

1855.. 

1556.. 

1857.. 


1862. 

1863. 

18M. 

1865. 


1869. 

1870.. 

1871. 

1872. 

1873. 

1874.. 

1875.. 


1876.. 

1877.. 


1879.. 

1880.. 


1881. 

1882. 


1884. 

U85.. 


1886.. 

U87e. 


TofU. 

1,059 

1,411 

678 

1,160 

1,454 

1,0U 

1,149 


1.504 

1.650 


1,571 


I.«.1 

1,927 

3,672 
5,«4 
'4, 171 
3,426 
4,322 

3,659 

4,498 

4,045 

2,985 

4,378 

5,446 

5,663 

5.748 

6,086 

6,435 

5.657 

7,140 

6,601 

7,896 

8,048 


Hemp. 


Tons. 

1,876 

1,341 

2,621 

2,632 

961 

317 

3,082 

2,314 

3,378 

2,2?4 

2.211 

2,218 

732 

1,1% 

1,627 


3,193 


18,731 

22,557 

20,806 

27,613 

20.573 

24.325 

23.063 

17,979 

17,128 

20.503 

17,711 

24,902 

32,044 

36,679 

29.063 
25,925 
32,463 

28,666 

32,739 

47,947 

66,886 

36,691 


Hops. 


1,696.681 

8»,016 

3,586,843 


497,243 

955.854 

2,122,589 

701.104 

1,642,086 

2.672.7«2 

18,538,049 

6,566,083 

4,176,158 

6r699,516 


Jute and 
jute butts. 


Tons. ' 
1,919 
2,013 
1,269 
4,368 
4,666 

3,906 

5,588 

21,588 

22,538 

33,279 

13,203 

2,004 

2.592 

2,496 

2,990 

5,980 
7,809 
3, WO 
17,549 
19,049 

26,450 

41.851 

63,329 

86,991 

43,402 


50.793 

40,99? 

69.590 

82,471 

68,031 

84,186 

13S.318 

64,389 


83.064 

88.514 

115,163 

88,666 

60,399 


607,696 


401,277 

1^099,1773 


1,161 
2,561,964 

1,5.19.882 
460,632 
1,173,034 
4,715,6% 
793, 197 

2,296,970 

3,084,255 

2,183,376 


Manila. Molasses. 


39,066,663 

26,406,008 


79,608,836 

49,167.173 

67,068,600 

65,229,348 


Tons. 

9,917 

8,469 

12.510 

10.510 
14,254 

14,678 

17,668 


6,366 

10,329 

13,961 

16,735 

13,948 

22,856 

15,273 

17,390 


OaUons. 

30,376,772 

32,795,610 

31,886, lOO 

27,759,463 

26,385,593 

23,6l7,67i 

32,706.844 

24,566,357 

32,818.146 

30,922,633 

29, 941.397 
25.157.280 
30,854,264 
33,571.230 
36,445,906 

45,285.983 
66,123.079 
56.406.435 
53, .104, 090 
56,373.537 

44,401,359 
45,214.403 
43,533,909 
47,189.837 
49, 112,255 

39,026,200 

30,327,825 

27,577,542 

38;460,347 

38,120,680 

28,708,221 

37,268,830 

33,228,276 

34,128,640 

31,392,893 

39,079,806 

38,007,700 

36,682,539 

27,024,551 

31,497,943 












IMPORTS OF SELECTED AGRICULTURAL PRODUCTS. 681 
Imports of selected agricultural products, 185i-19 IQ— Oontmued. 


Y ear ending J ime 30— 

Flax. 

Hemp. 

Hops. 

Jute and 
Jute butts. 

Licorice root. 

Manila. 

Molasses. 


Tons. 

Tons. 

Pounds. 

Tons. 

Pounds. 

Tons. 

Gallons; 

1891 

6,331 

11,484 

4.019,603 

141,704 

55,307,911 

35,331 

20.604,463 

1892 

7,812 

5,187 

2,506,224 

88,624 

98,659,583 

44,574 

^.448,209 

1893 

6,606 

4,817 

2,691,244 

82.231 

93,002,250 

59,439 

15,490,679 

1894 

4,352 

1,635 

828,022 

60,037 

70,158,301 

35,233 

19,670,663 

18W 

7,233 

6,954 

3,133,664 

110,671 

83,281,275 

50,278 

15,075,879 

1896 

7,833 

. 8,450 

2,772.045 

88,992 

87,123, 461 

47,244 

4,687,664 

1897 

9,190 

5,120 

1 3,017,821 

68, .550 

62,370,337 

46,260 

3,702,471 

1898 

5,529 

4,017 

2,375,922 

112,306 

70,136,591 

50.270 

3,603,547 

1899 

6,474 

3,941 

! 1,319,319 

83,161 

98,432,319 

534^ 

5,821,556 

1900 

6,967 

3,400 

2,589,725 

102,693 

106,333,199 

42,624 

7,025,068 

1901 

6,878 

4,057 

2,606,708 

103,140 

100,105,654 

43,735 

11,453,156 

1902 

7,772 

•6,054 

2,605,293 

128,963 

109,077,323 

56,453 

14,391.215 

1903 

8, 155 

4,919 

6,012,610 

79,703 

88.580,611 

61,648 

17,240,399 

1904 

10,123 

5,871 

2,758.163 

96,735 

89,463,182 

65,666 

18,828,530 

1905 

8,089 

3,987 

4,339,379 

98,215 

108,443,882 

61,562 

19,477,885 

1906 

8,729 

5,317 

10,113,969 

1 103,945 

102,151,969 

58,738 

16,021,076 

1907 

8,650 ■ 

8,718 

6,211,893 

104,489 

66, 115,863 

54.513 

24,630,935 

1908 

9,528 

6,213 

8,493,265 

107,533 

109,355,720 

52,467 

18.882,756 

1909 

9,870 

5,208 

7, 386, .574 

156,685 

97,742,776 

61,902 

22,092,696 

1910 

12,761. 

6,423 

3,200,560 

68,155 

82,207,496 

93,253 

31,292,165 

Average: 

1,151 





11,132 

31,040,708 


1 2.273 


1,144,852 

28,926, 131 


1,597 



1,736,475 

12,268 

31,194,015 

1866-1870 .. 

1 

10.815 

53,499,013 



23,276 

1 

42,405 



45,890,353 








.34,702,559 













93,157 

59,920,182 


34;23S;368 

189M 895 

.1 6,485 

6,015 

2,635,751 

94,653 

80,081, 864 

44,971 

18.657,979 

1896-1900 

,| 7,199 

4,986 

2,414,966 

91,140 

84,879,181 

47,919 

4,968,061 

1901-1905 

.1 8,203 

4.978 

: 3.704,411 

101, .351 

99,134.132 

57,813 

16.278.237 

1906-1910 

9,909 

6,376 

1 7,081,256 

108,161 

91,514.760 

64,175 

22,563, 926 


Year end- 


OUve oU, 
for table 
use. 


OpluiQ, 

crude. 


Rice, aod 
rice dour, 
rice meal, 
and broken 


Sugar, raw 
and refined. 


1861.. 

1852. 

1853. 

1854. 

1855. 


1858.. 

1859., 


1863.. 

1864.. 

1865.. 


1889.. 

1870. . 

1871.. 

1872.. 

1873.. 

1874.. 

1875.. 


292,024 

173,561 

79,457 

57,860 

256,833 

124,497 

161,313 

176,687 

159,397 

142,243 

196,364 

182,818 

139,241 

176,119 


Pounds. 

40,885 

42,123 

131,370 

108,178 

111,229 

157.814 

131,154 

135,915 

71,839 

119,525 

109,536 

194,844 

62,618 

93,114 

110,790 

181,585 

135,305 

183,263 

157,182 

254,609 

315,121 
416,864 
319, 134 
895,909 
305,136 


Swheh. 
299, 132 
322,223 
353,082 
306,187 
516,241 

535.320 

693,611 


753,611 

837,223 

327,315 

4,4*7 

10,955 

78,194 

198,265 

209,555 

138,470 

75,336 

458,758 

96,2.')9 

346,840 

549,073 

188,757 


56,861,317 

61,196,740 

99,691.447 

60,407,756 

76,209,397 

44,782,223 

59,140,707 

63,065.191 

43,123,939 

64.655,827 

74,642,631 

83,755.225 

73,257,716 

59,414,749 


287 

567 

1,021 

332 


Pounds. 

380,402,289 

457,511,093 

464,392,286 

455,928,585 

473,809,847 

545,226,430 

776,384,2(2 

519,200,387 

655,846,362 

694,838,197 

809,749,958 

567,139,529 

522,122,085 

632,230.247 

651,638,818 

1,000.055,024 

849,054,006 

1,121,189,415 

1,247,833,430 

1,196,773,569 

1.277,473,653 
1,509, 185, 6?4 
1,568,304,592 
1,701,297,869 
1,797,509,990 


Pounds. 

17,461,114 

29,437,206 

22,721,745 

24,417,712 

25,333,097 

22,889,850 

20,367,824 

32,995,021 

29,268,757 

31,696,667 

26,419,9.56 

24,795,983 

29,761,037 

37,229.176 

19,568,318 

42,992.738 

39,892,658 

37,843.612 

43,754,354 

47,408,481 

51,364.919 

63,811,003 

64,815.136 

55,811,605 

64,856,899 
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Imports of select^ agriculivtal prodwcia, 1851-1910 — Continued. 


Year end- 
ing June 
30- 

Olive oil, 
for table 
use. 

Opium, 

crude. 

Potatoes. 

Rice, and 
rice dour, 
rice meal, 
and broken 
rice. 

Sisal grass. 

Sugar, raw 
ana refined. 

Tea. 




Bushels. 

Pound*. 

Tons. 

Pound*. 

Pounds. 




92,148 

71,561,852 


1,493,977,472 

62,887,153 





64,013,064 


1,654,556,831 

58,347.112 




'528, 584 

47,489,878 


1,537,451,934 

65,366.704 




2,624, 149 

75.824,923 


1,834,365,836 

60, 194.673 




721,668 

57,006,255 


1,829,301,684 

72,162,936 




2,170,372 

68,739,409 1 


1,946,865,165 

61,643,988 




8,789,660 

79,412,841 ! 


1.990,449,609 

78,769,060 


257.375 


2,362,362 

96,673,080 


2, 137,819, 123 

73,479,164 


826.539 

425,408 

106.630.523 

32.082 

2,756.416,806 

67.666.910 

1SS5 

493,928 

334, 169 

658,633 

119,074, 5n 

36,897 

2,717,884,653 

72,104,966 

18S6 

634,354 

471,276 ' 

1,937,416 

97,562,353 

35.300 

2,689,881,765 

81.887,998 


744,766 

568.263 

1,432.490 

103,950,359 

36,355 

: 3,136,443,240 

89,831,221 

1888 

654,163 

477,020 

8.259,5381 

155,623,501 

36,401 

1 2,700,284,282 

84,627,870 


893,338 

391,563 

883. 380 1 

186,376,560 

38,.*^ 

1 2.762,202,967 

79.575,904 

1890 

893,984 

473,095 

3,415,578 

124,029, 171 

50,858 

! 2,934,011,660 

83,886,829 

1891 

605.509 

466,554 

5,401.912 

214.363.582 

39,213 

' 3.483.4n,222 

83.453.339 

1892 ' 

7Q6,486 

587,113 

186.871 

148,103.688 

48,020 

3,556. 509, 166 

90,079.039 


686.852 

615,957 

4.317,021 

147. 483. 838 

54, 431 

1 3.766,445,347 

89,061.287 


757,478 

716.881 

3.002.578 

142.161.817 

48,468 

4.345.193.881 

93.518.717 

1895 j 

775,046 

358.455 

1.341,533 

219.561,330 

47,596 

3,574,510,454 

97.263,458 


942,508 

365.514 

175.240 

146.724.607 

.■0,130 

3.896,338.557 

93.096.372 


928.567 

1,072.914 

246.178 

197.816, 134 

63,266 

4.918.905,733 

113.347,175 


736.877 

123,645 

1.171.378 

190.285.315 

60.322 

: 2,689.920.851 

71.967.715 


930,042 

513.499 

530.420 

204,177.293 

71,898 

3.980,250,769 

74,(09.890 

1900 

967,702 

544.938 

155,861 

116.679.891 

76.921 

4,018,066,530 

84,845, 107 


983.059 

583.208 

371.911 

117.199.710 

70,076 

3,975.005.840 

89,806.453 


1.339.097 

534.189 ! 

7.656.162 

157.655.894 

89.583 

3.031,915.875 

75, 579.126 

1903 

1,494.132 

516.570 ' 

358.505 

169,656.284 

87.025 

4. 216, 108. 106 

106,574,905 


! 1,713.590 

573.055 

3,166.581 

l.'»4.22l.n2 

109.214 

3.700,623,613 

112,905,541 

1905 

1,923,171 

594.680 

181.199 

106.483,515 

100,301 

3.680,932,996 

102,706,599 

1906 1 

2,447.131 i 

469.387 

1.948.160 

1 lfi6,5<;,957 

98,037 

3.979.331.430 

93.621,750 

1907 

3,449,517 

565.252 

176.917 

i 209.603.180 

99.061 

4,391.839.975 

86.368,490 


3,799.112 

285.1445 > 

403.952 

1 212.783.392 

103,994 

3.371.997,112 

94,149,564 

1909 ! 

4.129,464 1 

6i;..«8 : 

8.383.966 

1 222.900.422 

91,451 

4.169. 421.018 

114.916,520 

1910 

3,702.210 1 

449.239 

353.208 

1 225.400. MS 

99.966 

4.004.545.936 

85,626,370 

Average; 



350.373 

1 


446,406,820 

23,874.175 







638.419.128 

27.443.822 







634,576. 127 

27. 5.54.894 


175.745 \ 

182.389 i 

139.964 , 



1.082.981,009 

42.378,300 

1871-1873. 

167,357 1 

350.433 ; 

327.937 

71.145.230 


1.570,754,356 

60, 131.912 

1S76-1S80 . 

209,281 i 

421,578 i 

1.434,461 

63,179.194 ' 


1.609.930.751 

63,791.716 




2.881. 327 

91.106.086 


2.309.887,089 

74,772,616 

1886-1890. 

764,121 j 

476,243 1 

3. 185.680 

133.506.S89 

39,491 

2,844..5A4.763 

83,961.900 


706.274 

548.993 ; 

2.949,963 

174..'a5.447 

47,546 

3.745.227,214 

90.673,168 

1896-1900. 

901,157 

.U4.142 1 

455.815 

171.136,648 

66.707 

3,900.700.488 

87,647,654 

1901-1905. 

1.490,610 

560.340 ! 

2,346,872 

141.044.035 

91,240 

3.720.917.286 

97,914,525 

1906-1910. 

3,S>S,«5 1 

W7.4Z! j 

; 2,253,241 

207,447,099 

98,502 

4.005.427.094 

94.936,539 
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Year ending Beeswax Onions I riumsand I 
June 30— 'Jnions. pnmes. | 



Pound*. 

1884 

48,123 . 

1885 

91,754 . 

1886 


1887 

10;843 . 

1888 

51,702 . 



1890 

126; 319 . 

1891 

379,135 1. 



1893 

248,000 . 



1895 

288,001 

1896 


1897 

174,017 

1898 

272,097 

1899 

452,016 

1900 

213,813 

1901 

213,773 

1902 

408,706 

1903 

488,576 

1904 

425,168 

1905 \ 

373,569 

1906 

587,617 

1907 

917,088 

1908 

671,526 

1909 

704,937 

1910 

972, 145 

Average: 


1886-1890 

58,272 

1891-1895 

300,973 

1896-1900 

277,081 

1901-1905 

381.958 

1906-1910 

782,663 


33,128,140 
36,665,828 I 
33,166,546 I 
52,664,843 I 
16,450,706 


60,600,228 53,702,220 .. 
67,631,820 38,319,787 .. 

64,995,645 40,387,946 .. 
92,032,625 40,673,288 .. 
70,626,027 40,476,763 .. 
46,154,825 35,091,139 .. 
58,093,410 36,914,330 .. 

34,281,322 39,572,655 
10,866,797 20,687,640 
26,414,112 27,543,563 
9,908,122 13,751,050 
14,352,057 15,921,278 

483,658 10,826,094 
710,028 12,650,598 
303,962 6,593,833 

600,360 4,933,201 

443,457 10,309,498 

745,974 3,860,836 

522,478 6,683,545 

633,819 6,715,675 

494,105 6,867,617 

671,604 4,041,689 

497,494 12,414,855 
323,377 3,967,151 

335,089 9,132.353 

296,123 5,794,a>0 

.5,042.683 


66, 3ai»486 \ 38,708,693 9,387,951 

19.105.082 23,49.5,237 34,415,213 15,826,100 9,577,220 

508,299 9,062,645 30,918,770 14.386,966 9,313,289 

013,596 - 5,633.872 31,251,390 25,165,034 12,809,062 

; 7,270,272 35,986,377 24,645,569 18,668,56.3 


Year ending! 
June 30— 1 


Hides and skins, Other than furs. 

Macaroni, ' 



Teriuicolli, 


1 

and all 


1 Other than 

similar 


Goat, i oattic and , 

prepara- 


' goat. 

tiODS 

Pound*. 

1 pounds. Pounds. 

Pounds. 


Lemons. | Oranges. Walnuta 


Pwindi. 1 Pmnds. Pownds, 


189C ! 

1898 126,243,595 j 

1899 130,396.020 

1900 163^865,165 

1901 129,174,624 

1902 148,627.907 

1903 131,644,325 

1904 85,370,168 

1905 113,177,357 

1906 -156,155.300 

1907 134,671,020 

1908 98,353,249 

1909 192,252,083 

1910 318,003,538 

Average: 

1896-1900 

1901-1905. 121,698,878 
1906-1910. 179,887,038 


163,650,982 , 
156,232,824 
54.607.534 
66,965,785 
100,070,795 


111,079,391 

101,201,596 

63.640.758 
104,048,244 

115.844.758 


77,989,617 

89,467,680 

102,340,303 28,787,821 
1(^,024.752 40,224,202 
126,883,934 53,441,080 

158.045,419 77,926.029 
135,111,199 87,730.730 
120,770,918 97,233,708 
148,253.998 85,114,003 
174,770,733 113,772,801 


160,198,056 68,618,938 

148,514.614 50,332,914 

164,075,309 52,742,476 


152,004,213 .'56,872,070 12,362,567 

171,923,221 35,893,260 23,670,761 

139,084,321 28,880,575 21,684,104 

m7l7,252 31,134,341 24,917,028 

157.859,906 21,267,346 32,597,592 

178.490,003 18,397,429 28,887,110 

135,183,550 8,435,873 26,157,7(B 

160,214,785 4,676,118 33,641,466 


62.653,260 108,305,584 

86,208,060 99,941,257 

99462,949 147,390,453 92,353,454 


155,120,336 44,944.259 - 

154,093,099 16,782,221 29,240,180 
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Foreign trade of the United Stales in/ore^ products, 1851-1910. 

[Compiled from tep(Hl 9 of Foreign Cmnnwroe and Navigation of the United Statee. All valuea are gold.] 



UxpmtB. 1 


Excess of 

Year ending June 30— 





Domestic. 

Foreign. 


or of^imjwrt* 


$4,183,635 

$566,554 

$1,332,522 

•f $3, 122, 667 
+ 3,678,123 


4.400.741 

411,166 

1,133,785 


4,704,^ 

341,566 


+ 7.225,434 
+ 4,709,677 


8,636,443 

470,483 

1,881.492 

5,400,736 


8,879,743 

1.320,670 


7.474,074 

926,299 

6.620.506 

+ 1,779,868 
+ 5,156,851 


10,411,894 

1,164,280 



10,579,417 

1,295.768 

6, 631 . 396 

+ 5.664,876 


11,396,163 

747,621 

6,488,908 

8,066,735 


10,299,959 

846,929 



7.286.605 

756,112 

7.084.695 

+ 958.022 

+ 1,295,000 

- 432.322 

- 8,177,»10 
+ 2,049,924 


6.468.911 

808,273 

872,515 



6.544.788 

7,849,625 


6.606,236 

616,086 

10,401,691 


7,629,020 

1,109,049 



8,579.561 

584,459 

11,635,296 

- 1,471,279 

- 1,200,866 

+ 44,406 

- 2,079,366 
~ 4,389.555 


11,175,119 

599.918 

12, 975.903 


11,956,584 

674,786 

12,586,964 


n. 885. 488 

361,480 

1,181,708 

14,326.334 


11,984,445 

17,555,706 


11.874.350 

635.847 

16,617,972 

- 4,107.275 

- 1,903,531 
< - 4.096.760 

+ 791,640 

+ 406,077 


16,494,184 

1,004.495 



19.678.615 

774,909 

21.468,824 


21,143.701 

1,116,763 


16,680,377 

1,019,887 

17,295, 187 


15,636.980 

883,254 

16.023,785 

+ 496,449 

■f 3,458.284 
+ 1.541,887 
- 2,164,637 
-10,176,602 


18,313.446 

532,547 

15,386,709 


17.180. 147 

705.941 



16,(03.005 

557.434 

18.745.076 


17,056,870 

614,399 

27,847,871 


19.324,096 

352,249 

31.707.280 

-12,030,936 

-10,061,180 

- 6,841,187 

- 8.268,079 

- 5,562,097 


25.580,264 

1.321,446 

36.962.880 


28.645.199 

2. 137,165 

37.(S3.551 


26.222.959 

1.450,032 

35.931.961 


22.014.839 

1,125.404 

28.702.940 


21.061,708 

1.052.083 

32.042.431 

- 9.928,640 
-12.009. 418 
-14.550.994 

- 8,122.280 
- 9,199,767 


21.126.163 

j 1.568,996 

34.704,566 


23.991.092 

1 1,319.270 



26.997.602 

1.767.853 



29.473.0M 

! 1,337,677 

40, UlU, 518 


; 28.715.713 

1.220,002 

46.772.282 

-16, 836,567 
-17.552,325 
-20.414,167 
- 9.708.517 
-13,447,749 


[ 27.9.W.928 

1,542.639 

47.052.892 


i 28,127.281 

1.178.837 



1 28,001.461 

1.973.803 



1 28.576,680 

1,277.705 



1 33,718.790 

2.563.550 

45,696.324 

- 9.413,984 


; 40.490.428 

3,242,262 

44,791. 4ri3 

- 4,730,438 

- 7.473,708 

- 3,975,501 


1 38.439.418 

2,582,082 

45. 751.936 


42.828,7^ 

3.011,832 

53.314. 2fi6 


52.676,575 

3.981.002 

60.633.078 


55.360.161 

3,599.192 

57. 143. 660 

.+ 1,834.708 


48,928.764 , 

3.609.071 

59, 187 ,.049 

- 6,649,214 

- 9,878,681 


68.734,016 

2.865,325 

71.478,022 


70.085,789 

4.177.352 

79.619,296 

— 6.356. 156 
-25,691,110 


63,199,348 

3,790,097 

92, 660,555 


76,975.431 

4.809.261 

96.462.364 

-14,(5n,672 


92.948,705 

6,500, 331 

122.420.776 

-23,971,740 


90,362,073 

4,570.397 

97,733.092 

*-46, 494,808 



72,442.454 

85,030.230 

4.982.810 

123,920, 126 
, 178.871,797 

Average; 

6,161.991 

623,068 

2,198,705 

+ 4.585.874 
+ 4,179,107 
+ 138, 670 

- 1,819,333 
1,782,671 


10.032.301 

996,179 

A 849, 373 


6.907,512 

832.407 

7,601,249 


11.316. 239 

660,470 

13,816.042 


17,154,145 

910,880 

19,847,296 


16,841.890 

658,715 

18.860,528 

- 1,368,923 

- 8.650.994 


24,357.469 

1,277,250 

84,186,722 


34,529,928 

1.409,176 

86,701,317 

—10.762,213 

-16,691,861 

- 5,330,479 

- 9,150,091 


28,378,813 

I,488»607 

46.306,273 


41,630.789 

8.076,146 

10. 037, 414 



1906-1910 - 

10.303.416 

88,551,779 

8.608.207 

72,081.714 
. 123,881.631 


EXPOBTS or FOBE6T PBODUCTS. 
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Exporti of HkcUd domestic forest products, 1851-19i0. 

Compiled from reports of Foreign Commerce and Navigation of the United States. Wliei'e figures are 
lacking, either there were no export or they were not separately classified for publication.] 


Year ending 
June 30— 


1851.. 

1852.. 

1853.. 

1854.. 

1855.. 


1906 . 

1907 . 

1908 
1909 . 

»10 


Lumber. 

Boards, 
deals, and 
plaiiks.a 

Shooks, 
other than 
box. 

Staves. 

Mfecl. 

100,004 

Numher. 

Number. 

100,695 



78,599 
197, 154 
144, 718 

126,330 

309,105 

2l7,8(il 













197,099 

170,922 






Sands. 

387,220 

449.194 

454,715 

601,280 

731,000 


Spirits of 
birpentine. 


QaUon». 

363,828 

368,658 

634,371 

1,669,523 

2,339,138 


Timber. 


CvJiie feel. 


Mferi. 



InctadlnK "Joists and soantUng” prior to 1884. 
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ExpoHs oj selected domestic forest products, /4S/-J910— Continued. 


Year ending 
Jane30— 

Lumber. 

Roein. 

t 

Spirits of 
turpentine. 

Timber. 

Boards, 
deals, and 
planks. 

1 Shooks, 
other than 

1 box. 

Staves. 

Hewn. 1 

1 

1 

Sawed. 

XTBrage: 

Mfeet. 
124,354 : 
204,275 ; 
140,484 
131,757 
202,143 ! 

289, 475 
410,961 
496, 195 
599,812 
875,815 

1 , 164 , 11 ^ 

1,611,002 

Numitcr. 

Number. 

Borrdt. 

524,694 

661,925 

126,465 

439,472 

783,344 

Oolfont. 

1,073,104 

Cubic feet, j 

Mfeet. 




2,515,645 

625,668 

2,272,566 
















14,525,350 

18, 061,835 
17,278,466 
6,037,050 
6,319,138 
5,345,283 

4, 190,000 
3,574,877 










1,268,299 

1,402,096 

1,929,879 

2,348,131 

2,529,732 

2,405,350 

8,977,464 i 
9,988,836 I 
13,221,339 
17,787,629 1 

17,779,009 

16,891,655 



749,475 

370,209 

654,487 

694,894 
935, 197 : 


214,543 

239,977 

388,558 

504,486 

400,377 



1896-1900 

1901-1905 

190G-1910 


49, 169,433 
54,^1 0^7 


Imports of selected forest products, I8S1~I9W. 


ICompiled from reiKirts ot Foreign ConimerM <iiid N»vlg»tion ot the Vnited StelM. Wbm figures are 
tacUng, either there were no impt^ or they were not separately classified for puD]i»tlDn.] 






Lumber. 



Year ending 
Jane 30— 

Camphor, 

crude. 

India 

rubber. 

Rubber gums, 
total.” 

Boards, 
deals, 
pianks, 
and other 
sawed. 

Shingles. 

Shellac. 

Wood pulp. 

■9 

1851 

1552 

Pouude. 

176,226 

189,316 

Pounde. 

Poundt. 



Mfeet. 

M. 

Pwnde. 

rona. 

1853 

1854 

(09,908 

233.496 








1856 

341.972 





„• 


1857 








1859 

612' 263 







1860 

1861 

49,047 

44,734 







1862 

298,097 

221,280 

5(7,5^ 

2, 125, 5G1 
5. 104,650 

2,458,821 
5, 128,026 



615,036 



333 


789.510 



; 



531,081 


1866 

718,953 


036,855 

108,439 

413,375 

255,843 


1,108,777 

784,366 

548,227 


1867 

432,075 

2.005 

8,438,019 

0 42, 24S 
8,438,019 



7®® 



j 







1571 

1872 



11,031,939 

11,803,487 

14.636,978 

14,191,820 

12,036,900 

10,680,297 

13,821,100 

12,512,203 

14,878,684 

18,828,000 

725,994 

714,731 

818,302 

662,806 

803,788 

838,906 
816,271 
8^298 
866,304 
815, 8« 

575,320 

102,904 



1874 

1875 

1876 

1877 

780,787 

917,191 

322,972 

1,022,565 

1,117,290 

962.680 

2,445,471 

2,010,166 

2,076,192 


100;245 

82,110 

88,270' 

84,190 

47,532 



1879 

1880 


48,710 

60,402 

87,185 



1882 


22,712,802. 

21.646,320 

24,574,025 

812,364 

572,099 

600,782 

99,284 

104,567 

86,219 


680 

1883 

2,812,166 

2.047,732 

2,228,018 


2.886,758 

i 18,621 

1885 


24,208,148 

556,682 

60,611 

>,4e6,8tt 


aOutta-pwobaonlT. 



IMPOSTS OF F0BE8T PBODUCTS. 

Import) of selecUd/oresl products, Continued. 
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Year ending 
June 30— 



1901-1905. 

1906-1910. 


108,671 

262,077 




INDEX. 


11 - • • 

Acclimatization, crop plant, process 57-58 

Accounte and Diabureements Diviaon, review of work by Secretary 128-132 

Adams Act, decwdon of comptroller 137 

effects of, results on experiment stations work, estimates, etc. .. 136-137 
Agricultural colleges and schools. See Colleges; Schools. 

experiment stations. Experiment stations. 

extension work, review by .Secretary 142-143 

libraries, consideration by American Library Association 136 

literature, improvement and advancement, studies 136 

production, 1910, avera^ comparison of various crops, etc D-19 

relation to farm wages 196 

products, chief crops, 1910. 10-16 

foreign tme, exports and imports 17-19, 674-687 

prices, discussion 9-10, 1^24 

statistics 49^87 

See also Farm products. 

technology, work, progr^ 61 

Agriculture, Department, appropnations, estimates, and expenditures, 1910, 

1911, and 1912, remark by Secretary 129-131 

care of greenhouses, gardens, and grounds, note 76 

inspectionofimpoTtedfoodandd^gs 203-204 

organization 477 

personnel, changes during 1910 36 

publications, distribution, article by Jos. A . Arnold . 477-479 

use as information bureau 148 

work of 1910, review by Secretary 33-156 

drydand, investigations 69-70 

Federal aid, benefits, note 30 

persons engaged in 189-198 

relation of mountain snowfall, studies 407-408 

Secretary, annual report, Bubmiseion and printing, law regulating. . 2 

report for 1910 9-156 

State officials, list 498 

teacher-training courees, institutionB conducting, increase 141 

Alabama, beef production investigations.. 44 

earliest roads, dates and description 267 

Alaska experiment stations, review of work 143-144 

game protection, remarks 127-128 

Alcohol, wood, manufacture from mill waste, study 261 

Alfalfa, improvement of varieties, value as forage crop, etc 83-84 

seed^ production in IJnit^ States, importations, etc 83-84 

Alfalfas, varieties from Asia, introduction 77, 78 

Alkaloids, berry, study 61 

Almonds, statistics, imports, 1851-1919 679-680 

Amblyomma americanum. See Tick, lone star. 

Animal diseases, eradication work, review by Secretary 47-50 

scientific investigations 50-51 

fibers, statistica, imports and exports, 1906-1910 654, 665, 679 

husbandry^, work, remarks by Secretary 43-44 

Industry bureau, work in eradication of cattle tuberculosis in District 

of Columbia...... 231-239 

relation to public health 31 

1910, review by Secretary 42-52 

Animals, export, ins^tion 61 

farm. See rum animals. 

imported, quarantbe 51 

live, statistics, imports and exports, 1900-1910 653, 665 

Antelope, American, original range, present condition, etc 247-248 

1—70797®— TBK 1910 44 689 
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Apple, new varieties, nomenclature, descriptions, etc 426-428 

Paradise, introduction as stock free nom crown-gall 77 

pollination experiments, remarks 140 

rust, prevalence, work, etc 54, 140 

Apples, statistics, exports 1851-1910 676^77 

Appropriations, Department, remarks by Secretary 129-131 

experiment stations, remarks by Secretary 186-137 

Argos mtntatta, distribution, economic importance, etc 220-222 

Argois, statistics, imports, 1851-1910 679-680 

And regions, liOwer Austral Zone, occurrence of fowl tick, effect on poultry 
industry, etc 221 


' AaifOLD, Jos. A., article on Publications of the United States Department of 

A^culture and tow they are distributed ” 477-479 

Aroids, edible, wowing in South Carolina 78 

Arsenate of lead, use against tobacco insects 288 

Asafetida, imports, per cent below standard 211 

Ash borer, banded, life history, injuries, control, etc 353-354 

Asia, plant resources, explorations by Department experts 77, 78, 85 

Asphalts, rock, use in road construction 305 

Avocsuio, family, new variety, nomenclature, description, etc 431-432 

Bacon, statistics, exports 666, 676-677 

Bacteria, nitrogen-gathering, remarks 214 

Bacterial preparations, rat-destroying, value c . . . . 121 

Bacteriolc^, soil, investigations 57 

Bagasse, utilization for paper making, value, etc 336 

Balsam Peru, imports, comparison with standard 212 

Bamboo, Japanese timber, wowi^ in United States, experiments 76 

Bark-borer, western cedar, life history, injuries, control, etc 352-353 

larch, description, injuries to forest trees, control, etc . . . 344-345 

Barley crop, 1910, yield and value 14-15 

investigations, review of work 66 

sowing and harvesting, dates, by States 490, 491, 492 

Btatistice, acreage, prMUction, prices, exports, imports, etc. . . 532-MO, 659, 669 

yield per acre, increase, etc 28, 536 

Bean, Yokohama, value as forage crop, studies in South 85 

Beans, dried, sub^tution for meat, practices, suggestions, etc 363-364 

statistics, prices, wholesale, 1897-1910 600 

Beef, equivalent of 1 pound in meat substitutes 360 

prices, increase, etc 19-20 

production, investigations in Alabama, profits per head 44 

statistics, exports 666, 675-676 

use of tuberculous cattle 234-235 

Beeswax, statistics, imports 683 

Beet sugar, improvement work 56-57 

prc^uctioQ and value, 1910 13-14 

Beetle, cigarette, injuries to tobacco, control remedies, etc 281-282, 291-292 

Beetles, snout, injuries to tobacco plant 295 

tobacco injuries, control, etc 281-282,291-296 

Belgium, inspection against insects, note 119 

Bel^onna, leaves ana roots, imports, per cent below standard 211 

Benzoin, imTOrts, comparison withstandard 212 

Berries, ^kmoids, studies 61 


Bigelow, Frank H., article on “Mountain enowfall observations and evapo- 
ration investigations in the United States’* 407-412 

Biological Survey Bureau, work, 1910, review by Secretary 120-129 

Bird destruction, causes 382-383, 385-386 

migration conditions, seasons, results^ etc., study 386-390 

daily advance of various birds 382 

unimrmity of arrival at given point 386-387 

weather relations 379-890 

plumage, millinwy use, note 129 

I»otection, intemational committee 129 

reservations, remarks 129 
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Page. 

Birds, Lapland longspur, destruction in Minneeota, in 1904 382-383 

migration waves, relation to weather wavee. 379-381 

migratory movements in relation to weather, article by Wells W. Cooke . 379-390 

I ^ ii ^ ..-.J *: t me 


protection and increase for insect control 125 

usefulness against codling moth, remarks by Secretary. 124-126 

Bi8SO?p, F. C., and W. D. Hunteb, article on *^Some of the important ticks 

of the TJnited States *’ 219-230 

Bison range, National, note 129 

Bitumens, use on roads, treatment, methods, etc 297-305 

Bleached flour, remarks by Secretary. 103 

Blister rust, pine seedlings, prevalence, control methods, etc 55 

Blueberries, growing, investigations, review of work - 74 

Boll weevil, control, studies and experiments in South 81-82, 82-83, 119-120 

responsibility for change of crops in various Southern States 150 

Bordeaux mixture, value as fungicide 53-54 

Borer, banded ash, life history, injuries, control, etc 353-354 

black-homed pine, life history, injuries, control, etc 350-361 

cedar-tree, life history, injuriee, control, etc 351-352 

locust, life history, inji^ to timber, etc 347-349 

painted hickoi^j life history, injuries, control, etc 349-360 

tomato stalk, injury to tobacco plants 293 

Borers, roundheaded, description, habits, etc 341-344 

injuries to forests and forest products, article by J. L. 

« Webb 341-358 

Boys and girls, farmers' institutes 143 

corn clubs, work in South 82 

Brakd, Ceari.es J., article on “The utilization of crop plants in paper mak- 
ing” 329-340 

Breeding, horses, work of Department, etc 44, 45 

live stock, Alaska, experiments 144 

plant, experiments 71-72,319-328 

Bridges for highways, need of improvement 153-154 

Broom com, paper pulp, yield and utilization, note. 332 

stalks, utilization in paper making, experiments 332-333 

value in paper mahdng, note 62 

Brown-tail moth, control investigations 112-114 

parasites imported 114-116 

Bubonic plague, spread by rats, remarks by Secretary 120-121 

Buckwheat, sowing and harvesting, dates, by States 491, 493 

statistics, acreage, prMiiction, prices, exports, imports, etc. 550-553,669 

yield per acre, increase, etc 28,552 

Bud-rot, coconut palm, studies 53 

BudwormSj tobacco, injuries, range, control remedies, etc 281, 288-289 

Buffalo, original range, present condition, etc 247 

preservation and increase of species 129 

Bulbs, Dutch, home production, note 85-86 

Bureau,. Animal Industry, etc. See Animal Indnst^; Biological Survey; 
Chemistry; Entomology; Plant Industry; Soils; Statistics; Weather. 

Butter, creamery, improvement in quality, suggestions, etc. 46,278-279 

international trade, 1905-1909.. 633-634 

invest^tions, experiment stations work, note 139 

prices, creamery and factory receipts 21, 24 . 

statistics, prices, imports, exports, etc 632-633, 653, 665 

sweet cream and sour cream, prices, 1909 277-278 

Oalifomia, citrus groves, protection from insects 116-117 

citnis-truit inaustry, organization 403-405 

fruit growers^ associations, importance and success 396 

fruit-precooling plants, location, description, etc 443-448 

ground squirrel. See Ground squirrel. 

migation investigations, cooperative work 149-150 

Salton Sea, locp.tion, description, and studies 410-411,412 

Turlock Canal, damage by squirrels, Iosm 121 

Callidium antennaium, life liisti^, injuries, control, etc 350-351 

Calorimeter, plan and construction 308-313 
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Calorimeter, respiration, and results of experiments with it, article by G. F. 

Langworthy and R, D. Milner %7-318 

use in nutrition investigations 147-148 

Camphor, American refined, prices, 1902-1909 452 

cultivation in XJmted States, article by S. C. Hood and R. H. '^e. 449-460 

history, use as medicine, etc 449-452 

importations into United States, 1899-1909, quantity, value, etc 450 

manu^ture, study of methods.... 450-451 

production, progress and future outlook 68-59, 460 

propagation, methods, etc 453 

statistics, imports 657-686 

tree, cultivation, methods, etc 452-455 

range, use, and value 449 

trees, introduction into United States for ornamental use 451-452 

yield in various States 459-460 

Canning oysters, methods, industry, etc 372-373 

Carbon bisulphid, u« against cigarette beetle 292 

Cattle, scabies, eradication work 48 

slaughter of tuberculous in District of Columbia, effect on dai^ in- 

dusfi 7 , etc 234 

statistics, numbers, prices, imports, exports, etc 629-631, 653, 665, 675-676 

tick, eradication work 47-48 

quarantine, area released, 1910 47-48 

tubermilin test in District of Columbia, scope of work, management, 

etc .. 231-234 

number of States requiring 231 

tuberculosia, eradication in District of Columbia, article by R. V. 
Hickman 231-242 


Cedar bark-borer, western, life history, injuries, control, etc 352-353 

rust of apple, prevalence, work, etc 54 

Cedar-tree borer, life history, injuries, control, etc 351-352 

Cement, uses as substitute tor wood 2M 

Cereals, diseases, work, notes 67 

production and value, 1910 16 

rotation with crops, experiments 65 

Chamblin, T. H. B., pioneer in (hUifomia citrus-fruit growers’ cooperation . . . 403-404 

Cheese and l^mes, recipes 369-370 

dietary value, tests with calorimeter 148 

digestibility, comparison with meat 317 

use In diet, etc 359-370 

fondue, recipe 369 

statistics, impests, and exports 653,665,675-676,679-680 

substitution for mrat, practices, suggestions, etc 366-370 

Cheese-making problems, investigations 47 

Cheeses, classes 366 

Chemistry Bureau, work, 1910, review by Secretary 97-106 

Chesapeake Bay, oyster fields 371 

Chestnut trees, cutting in hardwood forests, management 166 

Chestnut-bark disease, control methods 55 

Chickens, prices, fcumers’ share 22, 26 

statistics, prices, 19(^1910 643 

5ss also Foultiy. 

Chloridea viracem, injuries to tobacco, range, etc 288-289 

Chocolate, statistics, imports 679-680 

Cholera. h(^, prevention by serum treatment, experiments. 60 

Chul wheat, adaptability to California, note 64-65 

Cigarette bMtle, injuries to tobacco, contnfi remedies, etc %l-282, 291-292 

Cinchtma, imports, comparison with standard 212 

■ Citrus fruit, handling with trained laborers 400 

groves, (Uifmnia, (wotection bom insects 116-117 

Florida^imtection from insects 116-117 

Citms-fruit industry, Csdilonia, organization 403-405 

studies in Porto Rico 146 

Uimatological studies, coopeistion of several bureaus ! 407-412 

dovo', red, disease resistant, production, etc., studies. 84 

value as tocage crop 83,84 

Clytns, red-headed, life history, injuries, control, etc 354 -386 
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Cocoa, statistics, imports - 666, 679-680 

Coconut palm, budrot, studios • • • 53 

Codfish, mvestigatioDfi 162 

Codling moth, losses by, and birds as meana of repression 124-125 

Coffee growing, experiments in Porto Rico 145 

imports, valuation. 

prices, increase on import value 23-24, 25 

atatiaucB, production, imports, exports, etc 606-608, 655, 667, 679-680 

Cold storage, eggs, time, conditions, results, etc 472, 474 

Colleges, agricultural, growth of work, remarks by Secretary 141-142 

in United States, locations, etc 494-496 

Collins, G. N., article on “Increased jdeMsof com from hybrid seed” 319-328 

Colorado, biological survey, report-to be publish^ 125 

National Forests, low-grade and dead timber * 269-260 

Concrete, oil-cement, investigations, Public^t(»ds Office 155-156 

Condiments, imports, valuation 210-211 

Congressional seM distribution, remarks by Secrete^ 85-86 

Conservation associations, cooperative, against fire in National Forests 420-421 

of natural resources, remark by Secretary 138 

timber supply, necessity for cooperation 263-264 

Convict labor, use on roads in various States. _. . . 273 

Cooke, Wells W., article on “The migratory movements of birds in relation 

to the weather ” 379-390 

Cooperage stock, manufacture, percent of loss. 267 

Cooperatien, fniit handling and marketing, article by G. Harold Powell 391-406 

fruit-marketing, size of society 402 

fundamental principles 393 

in fire prevention in forests 420-421 

Cooperative associations, farmers’, management - 396-397 

oiganization, by-laws, etc 394-395 

demonstration work, ^mers, development and extension 81-83 

Copaiba, imports, comparison with standard 7 212 

Coppice, second-grovth sprout, transplanting in open spaces, management.. 160-161 

system of forest reproduction 158-161 

Com, breeding, studies and experiments..^ 58,319-328 

Chinese variety, effect of hybridization 324-326 

clubs, boys, work in South 82 

Congress, community work in Maryland, management 186 

crop, value and yield, 1910, increase over previous years 10-11 

freight rates, Chicago to New York 649 

Kansas City and Omaha to Gulf and Atlantic ports 647 

husks, northern varieties, inadequacy for Texas conditions 322-323 

hybrids between northern and Texas varieti^, results of experiments. . . 323 

increased yields from hybrid seed, article by G. N. Collins 319-328 

international trade 507-508 

investigations, review of work by Secretary 67-68 

labor required to produce one bushel, decline 190-191 

plant, peculiar haoits 321 

relation to pellagra, studies - 60 

self-pollination, effect 321, 325 

sowing and harvesting, dates, by Statw 491, 493 

stalks, use in paper making, studies 62 

statistics, acre^e, production, prices, imports, and exports. . . 499-508, 669, 669 

storage under commercial conditions, studio 63 

sweet, hybridization, experiments 326-327 

yield, increase by hybridizadon , ^ 

per acre, increase, etc 27,28,603 

yields from first-generation hybrids, experiments 322-323 

Cornstalk extract, feeding tMts....... - 331 

method of obtamine, yield, etc 

paper pulp, jdeld of dry stalks 330 

Comstalka, production in com belt. 

utilization for paper making, experiments, cost, etc MU-skW 

yield of long fiber, etc - 3^ 

Corrosion, iron and steel, Wudy, Public Boaib Office . IW 

Cotton boll weevil, control measures and study 
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Cotton boU weevil, TesmnBibility for changeof crops in various Southern States. 150 

culti^al metiioaa, studies 81-82 

culture extension in United Statee 58 

dama^ by boll weevil, studies 81-82 

directions for use of statistical tables 676-577 

Egyptian, experiments in growing in the Southwest 70-71, 72 

fre^ntrates, New Orleans, Memphis, and Savannah, to other points. . 650, 651 

United States to European ports 651-652 

grades, official, Mtablishment, etc 61 

growing, abandonment in various Southern States, cause 150 

Hawaii, perennial varieties 144-145 

international trade, 1905-1609 583-^4 

new varieties, acclimatization, progrMB 57-58 

perennial varieties, growing in Hawaii 144-145 

planting and harvesting, dates, b/States 491, 493 

prices, ^aro of grower 23 

sta^a, utilization for paper making, value, etc 335-386 

statistics, acres^e, production, prices, export^ and imports. . 571-5^, 656, 667 

wilt-resistant, new varieties, importance of disttibution 56 

yield per acre, increase, etc 27,28,578,582 

Cotton-hull fiber, utilization for paper making, etc 334-335 

^tton-seed oil, statistics, exports, 1851-1910 678 

CovEBT, J. R., article on “Seedtime and harvest— Average dates of planting 

and harvesting in the United States’* 488-494 

Cowpcas, varieties, description, etc <. . . 83 

wilt-resistant, importance of distribution 56 

Cows, dairy, rations, comparison of wide and narrow, investigations 139 

milch, statistics, numbers, prices, etc., 1867-1911 630 

Cow- testing associations^ value of work in dairy farming 45-46 

Crambm caligintHellui, injuries, etc 291 

tobacco, injuries, plan for investigation 291 

Cream, grading, article by B. H. White 275-280 

basis ! 279 

pasteurizing for butter making, temperature studies 47 

prices, comparison for sweet and sour, in 1909 277-278 

separator, enect on quality of butter and on dairy industry 276 

use of ice in cooling, effect on keeping quality 278-279 

Creameries, ^thered-cream system, description, results, etc 275 

improvement in quality of prcnucts, su^estions 278-279 

pajdng for quality of cream, sug^tions for improvement of 

butter 46,278-279 

Creosote, use in timber preservation 259 

Cricket, mole, injury to tobacco plant 293 

Cbochbbon, B. H., and Dick j. Csosbt, article on “Community work in^the 

rural l^h school ” 177-188 

Crop estimates, basis, nature, etc ; 134 

plants, acclimatization and adaptation, progress 57-68 

utilization in paper making, article by Charles J. Brand 329-340 

production, ratio of water supply 173-176 

reporting, chan^ and additional features 134-136 

wastes, utilization for paper making, experiments 329-338 

yields, relation to population and prices, discussion 27-^ 

8u aho Com; Cotton, etc. 

Cn^, repo^ and estimates, work of Statistics Bureau 134-136 

rotation with cereals, experiments 66 

seedtime and harvest, average dates, United States 488-491, 494 

statistics 499-627,658^7 

world, planting and harvestii^, study cd dates 136 

Csosbt, Dick J., and B. B. Orochebon, article on “ Community work in the 

rural n^ school'* 177-188 

Crown-gall, studies..,.* 63 

^Blmts ior highways, need of improvement 153-164 

^iQBtting.timber to insure reproduction in hardwood forests 157-168 

^httwonns, injuries to tobac^, control remedies, etc 283-284 

OfleM cojyXj description, usuries to forest trees, control, etc 349-360 

rohmmf life history, injury to timber, etc 847-349 
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Dairy cows. See Cows. 

farming, inveatigationa 45-46 

ice requirements, etc 279-280 

industiy, work of Department 45-47 

products, mveetigations....^ 47 

by Cbemistry Bureau 101-102 

statistics, importa and exports, 1906-1910. . 653, 665, 675-676, 679-680 

Daiiy^n, share of milk price.--. 20-21 

Damping off of forest aeedlingB, control 55 

Date growing, investigations, review of work by Secretary 73 

gening, effect of spraying, studies in Arizona 140-141 

Day, F. C., review of weather conditions, 1910 479-488 

Deer, condition in United States 248 

inveetigations 128,129 

Demonstration farms, irrigation with small water supplies 149 

Demonstrations, field, work of fanners* institutes 142-143 

Denby, Charles, report on Chinese persimmon scions 434 

Dbnnis, S. J., and Stdbenrauch, a. V., article on “The precooling of fruit”. 437-448 
Department, Agriculture. See Agriculture. 

Dermacentor occi^ntalis, distribution, description, injuries, etc 227-228 

variahiliSy distribution, description, etc 228 

venustusy distribution, hosts, injuries, etc 225-227 

Diet, substitutes for meat ? 359-370 

Digestion, diSsrent foods, relative ease, experiments 316-317 

IHospyrqf spp. See Persimmon. 

Disbursements and Accounts, Division, review of work by Secretary 129-132 

Diseases, animal, eradication work 47-50 

scientific investigations 60-51 

Disinfection, premises occupied by tuberculous cattle, management 232 

Distillation, camphor, methods, implements, etc., studies 456-458 

methods in manufacture of bituminous dust preventives and road 

binders 298 

District of Columbia, cattle tuberculosis, eradication, article by R. W. Hick- 
man 231-242 

Division, Accounts; Publications. See Accounts; Publications. 

Dogs, prairie, control measures, invesri^tions 124 

tick, American, distribution, description, etc 228 

brown. See Tick. 

Doolittle, E.E.,articIeoo “Inspection of importedfoodanddrugproducts”. 201-212 

Drainage investigations, Experiment Stations Oflice 151 

Drought, irrigation in humid regions 150-151 

Drought-resistant plants, studies v . . . 85 

Drug laboratories, establishment at ports of entry 203-204 

law of 1848 ; 201-202 

products, imported, inspection, article by E. R. Doolittle 201-212 

imports, variety and valuation 208 

Drug-plant investigations, review of work 58-60 

Dnigs, crude, imports, kinds and character. 211-212 

imported and domestic, examinations by Chemistry Bureau. 97-98 

inspection and research 103-105 

Dry farming, experiment stations work 139 

Dry-land agriculture, inveatigationa, review of work- by Secretary 69-70 

grain investigations, location of experiments 65-68 

Durum wheat, production, note 64 

Dust preventive, use of term, etc 299-300 

preventives and road binders, bituminous, article by Provost Hubbard. 297-306 

investigation • 154-156 

Dutch bulbs, home production, note 85-86 

Duty, agricultural, of water, article by W. J. McGee 169-176 


Ear tick, spinose, description, life history, etc 222-229 

Edible oils, importa, vaiiety and valuation 209 

Education, community work in rural high schools 177-188 

forestry, cooperation of State and Forest Service 420-421 

Eetr industry, effect of Handling method, article by M. B. Pennington and 

H. C. Pierce 461-476 

supply, decrease, causes * 470-471 
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Eggs, buyii^, handling, packing, and shipping, study of methods 467-469 

candling, methods and lesulta 46S-465 

cold-stored, study of conditions, etc ; 472-4'{4 

desiccated, investigationa by Chemistry Bureau 101 

deterioration, control methods, study 474-476 

germination studies 465-466 

grading methods 483-465 

handling, method, effect on the industry and -the product 461-476 

inspection, methods, study 463-645 

losses, causes, per cent, etc 466-468, 471-d72 

production and handling, investigations 44-45 

centers, seasons, etc 462-463 

quality and price, study 471^72 

diipments to New York, grades for one year 469-470 

statistics, production, pricey exports, etc., 1906-1910 644-645, 665 

substitution for meat, practices, suggestions, etc 361-363 

tern, importation under false name, action of Department, etc 127 

Egyptian cotton, experiments in growing in the Southwest 70-71, 72 

EtapAidioh villomm, life history, injuries, control, etc 365 

Elk, original range, present condition etc 247 

Engineering, highway, instructions. Public Roads Office. 152-153 

Engines, steam, comparison with efficiency of man, calorimeter experiments. . 315 

EntomologyiRureau, cooperation with other department branches 118, 

119-120, 123-124 

minor lines of work, general statement « 119-120 

work, 1910, review by Secretary 112-120 

Epitrix parmila, injuries to tobacco, remedies 281, 282-288 

Esparto, paper-making crop, value, etc 339 

Eijalia japmica, paper-mating crop, value, etc 338 

Euthrip* /uteuB, habit, injuries and remedies 281, 290-291 

Evaporation, investigations in United States, article by Frank H, Bigelow.. 407^12 

studies, Salton Sea 40-41 

various points, method^ etc 411-412 

Experiment stations, agricultural, or United States, location, directors, etc 497 

Insular, review of work by Secretary 143-146 

Office, review of work by Secretary 136-151 

State, extension of work by substations, etc 138-139 

publications 137-138 

Experimental farm, new, purchase 52 

Farm animals, statistics, with their products, production, prices, etc., tables. 615-645 

world’s statistics, tables 615-620 

See alto Animals, live. 

experimental, new, purchase 52 

labor, supply and wara, article by George K. Holmes 189-200 

wagesandsupply, investigationsby Bureau ofSiatistics 194-199 

machinery, labor-saving, remarks • 191 

management, methods mvestigations 78-85 

northern, methods, study and experiments 79 

southern, methods, cooperative studies 78-79 

western, methods, study and experiments 79 

operation, inffuence of organization on profits 79-80 

{wpalation, means to prevent migration to city, discusBion 200 

practices, study and experiments 78-81 

products, increase in purchasing power 28-30 

prices, discussion 19-24 

transportation rates, railway and ocean 646-652 

value, increase, 1899-1910 9-10 


- SeeoiaoA^cultutalpradu^. 

tenante and laborers, abili^ to became landowners, per cent 199 

Farmer, individualism o^ remarn 383 

^late of hi^ prices 19-24 

, Fsrmev Bulletins, increase in demand and distribution 132-133 

coopmative demonstration woric, development and extension 81-83 

organizations, difficultiee 396-397 

evmiing lectin^ management in Maryland 185-186 
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Farmers’ income per acre, increase with high prices 2&-30 

institutes for women, number in atteadance 142-143 

youne people, seerions and attendance 143 

review or work by Secretary 142-143 

prices, comparison with consumers’ prices 19-26 

Farming^ dry, experiment station work 139 . 

FarpiB, demonstration, irrigation with small water supplies 149 

oyster, management 373^78 

Fencing, wire, rusting, investi^tion 155 

Fertili^j soils, study in Soils Bureau 110-111, 138 

Fertilizer, use for camphor trees, study and experiments 454-455 

Fertilizers, efiect on pineapples 141 

study, remarks 138 

Fever, African-iyapsing, transmission by tick, note - . . 226 

Bpott^, relation of Rocky Mountain epotted-fever tick 226-227 

spread by ground squirrel 123-124 

tick, Korth American. See Tick. 

Fiber investigations, review of work by Seca«tary 62-63 

long, yield of broom-com stalks 332 

cornstalks 330 

Fibers, animal, statistics, imports and exports, 1906-1910 631-637, 654, 665, 679 

vegetable, statistics, imports, 190^1910 656 

Fig growing, investigations, review of work by Secretary 73-74 

Fire, National Forests, prevention and control 413Ht24 

prey|Etionand control on National Forests, artide by F. A. Silcox 413-424 

Fires, forest, losses in 1910 89 

National Forests 414 


protection in National Forests 88-94, 413-424 

National Forests, 1910, causes 88, 89, 90 

cost of fighting, 1910 89 

distribution, extent, and damage 87-90 

loss of human life 89-90 

prevention laws, enactment, provisions, etc 420 

Fish, imports, varieties and valuation 209-210 

investigations by Chemistay Bureau 102 

substitution for meat, practices, suggestions, etc 360-361 

Flax growing for fiber and s^, remarks 62 

sowing and harvesting, dates, by States. 491,493 

statisucs^ imports 680-681 

straw, utilization for paper making, value, etc 336-337 

Flaxseed crop, 1910, yield and value. — 15, 62 

statistics, acreage, production, prices, imports, etc 589, 590-593, 662 

storage under commercial conditions, studies 64 

Flea-beetle, tSacco, injuries to tobacco plant, preventives and remedies. 281, 282-283 

Floods and rivers, work of Weather Bureau, 1910 40 

Florida, citrus ^ves, protwtion from insects 116-117 

Flour, bleached, investigations 103 

freight rates, Chicago to Europe, 1901-1910 652 

statistics, exports, 190^1910. 670, 677-678 

Fly, white, control methods in Florida 116 

Food and Drugs Act, discussion 201 

enforcement by Department. 32-33 

adulterate and misbianded, seizures, condemnations, etc ... . 32-33 

laboratory inspection 32-33 

containers, investigations 102-103 

efficiency wr muscular work in man, calories required 315 

investigations : - 

labomtories, establishment at ports of entrj^ . . 20^m 

products, imported, inspection, article by K. B. Doolittie 201-212 

imports, variety and vjduation 208 

misbranded imports, diepo»l 207-208 

Foods, digestion, relative ease of several kinds, experiments — .......... 316-317 

inerted and domestic, collection and examination by Chemistry 

Bureau....... .9^ 

Forage crepe, mveetigatioM 

most valuable, experiments 83-« 

new, investigations 84-86 
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Forecasta, weather, work of year 38-40 

Forest fires. See Fires, forest. 

insects, control, measures and invest^tions 117-118 

pathol(^, studies 55-56 

preservation, studies and proposed ^rk 97 

piquets, economical use, etc., studies 257 

exports and imports, value, 1910 19 

injuries by roundheaded borers, article by J. L, Webb 341-358 

investigations, cooperation, etc 96-97 

price, production, use of substitutes, etc 256 

statistics, imports and exports 656-659, 667-669, 684-687 

waste, responsibility 263-264 

resources, studies, cooperation in various States 97 

Service, accounting, transfer to Accounts and Disbursements Division . 131-132 

cooperation with other departments, States, ete 89, 90, 96-97 

law work, administration by Solicitor 33, 34, 36 

work, 1910, review by Secretary 86-97 

waste, causes, and remedy 256-263 

control methods 258-261 

saving, progress, article by William L. Hall 255-264 

Forestry associations, cooperative work in fOTCSt-fiie prevention 420-421 

Bureau. Su Forest Service. 

education, cooperation of State and Forest Service 420-421 

Forests, improvement cuttings in immature stands, directions 166-168 

injuries by roundheaded borers, article by J. L. Webb .^ . 341-358 

insect depredations, remarks 341 

National, burning over, advantages and dangers 93-94 

Colorado, low-grade and dead timber 259-260 

dead timber, disposition, quantity, etc 93 

equipments, improvements, etc., appropriations, 1907-1911. . 92 

expenses of administration, protection and improvements... 87, 

89, 92, 94 

fire prevention and contiol, article by F. A. Silcox 413-^4 

illation, provisions, etc 420 

protection, increase of appropriations, recommendations 

by Secretary 92,94 

fires, causes and prevention methods 414—424 

distribution, extent and dam^ . 87-90 

improvements, appro()riations, protection methods, etc 86, 87 

losses from fires 414 

protection from fire, meUiods 88-94 

laws, enforcement 33, 34, 35, 420 

rai^ management 95-96 

reforestation, progress and proposed work 86-87 

timber-sale policy 94-95 

types of country, extent, etc., studies 413-414 

value of telephone lines 91 

second-growth sprout, management, article by Henry 8. Graves 157-168 

various forms, causes 157-158 

Fiance, inspection furainst insects, note % 119 

Freight charges on farm produce 20, 21, 23, 25, 26, 646-652 

rates, statistics, for farm products 646-652 

See also Transportation. 

Fretes wheat, adaptability to California, note 64-65 

Fr^t diseases, investigations 53-55 

growers* associations, types 395, 396 

exchanges, California, organization and work 404 

growing, organization of cooperative societies 394 

western and eastern, comparisons 391,392 

handling, details of cooperation 399 

inveetigatioas by Chemistry Bureau 98-99 

. markemig by cooperative societies, vticle by G. Harold Powell 391-406 

failure of cooperative associations 395 

need of contract, and some provisions 398 

pooling crop ^1 

size of cooperative societies 402 
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Fruit marketing societies, branch for purcha^ of supplies 398 

legality of cooperation 405 

picking and packing, rules and suggestions 399-400 

precooling, article by A, V. Stubenrauch and S. J. Dennis 437-448 • 

methods, study 439-448 

plants, location, description, etc 442-448 

selling, cooperative - 405-406 

varieties, adaptability to various sections, studies 75-76 

Fruits, investigations, review of work by Secretary 73-74 

marketing, transportation, and storage, investigations 74-76 

new, promising, article by William A. Taylor 425-436 

statistics, imports and exports, 1906-1910 659, 669 

Fumigation, hydrocyanic-add gas, improvement of method 116 

Fungi, edible, use in diet, remarks 365 

Fungicide, use of Bordeaux mixture and self-boiled lime^ulphur 53, 54 

Fungicides, investigationfl by Chemistry Bureau 105 

Game, abundance in early times, remarks 243-245 

decrease, causes 249 

destruction, propagation, etc 128 

foreign, invasion of Ameridhn markets, prices, etc 253-254 

interstate commerce, remarks 128 

laws, enforcement 35-36 

States adopting, 1890-1910 249--252 ' 

myket of to-day, article by Henry OldjTi 243-264 

supply^ etc 252-254 

present condition in United States 247-249 

preservation and introduction, discussioii 126-127 

protection, Alaska, notes 127-128 

prices, increase 246-247 

Gas, hydrocvanic-acid, fumigation investigations 116, 292 

Geol(^cal Survey, cooperative study of precipitation, temperature, and 

evaporation 407-412 

Georgia, earliest road, dates.,.. ^ 267 

Gipsy moth, control, investigations 112-114 

parasite imported 114-116 

Glue, statistics, imports and exports, 1906-1910 654, 665 

Grading, cream, article by B. D. Wldte — 275-280 

Graduate School of Agriculture, fourth seesioh, remarks 142 

Grain cultivation, increase of interest in South, causes 67 

freight rates, United States to European ports 651-652 

influence of environment, note 65 

investigations, location, pregress, etc 64-68 

marketing and transportation, study of c(»t, ete 135 

products, statistics, imports and exports, 1906-1910 ......... 660, 670, 677-678 

Btiindaidization, review of worthy Secretary 63-64 

statistics, imports and exports, 1906-1910 659, 669 

Grains, dry-land, inveetirations J. 65-68 

seeding, time ana rate 65 

Grapes, experiment stations studies 140 

growing, investigations 75 

varieties for wiue making, studies by Chemistry Bureau 99-100 

Grasses, new, studies of varieties in the South 84-86 

Graves, Henrt S., article on “The management of second-growth sprout 

forests ” 1 167-168 

Grazing lands, mountain, reseeding, results of investigations 72 

permits, National Forests, decrease in number issued, receipts, etc — 95-96 

Great Laxes region, resources, value of soil surveys, etc 108 

Plains region, soil-water investigations, scope, value, etc 109-110 

Greenhouse-crop diseases, control, note 140, 141 

Greenhouses, A^culture Department, changes, note 76 

Ground squirrel, control, measures and investigations 121-123 

disease mreading, relation to plague 121-122 

responrioiiity for spreid of spotted fever 123-124 

Grouse, condition in United States. 248 

Guam Experiment Station, review of work 146 

Gulf Coast tick. See Tick, Gulf coas* 

Gums, statistics, imports, 1906-1910. 
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'Ssmaphyialit spp., distributkm) description, etc 228, 229 

Hail*, camel, goat, etc., statistic^ imports, 1906-1910 654 

Haix,William L., article on “rrogresB in saving forest waste” 255-264 

’ Hams, statistics, exports 666, 676-^77 

Hardwdod foreate, second-growth sprout, management 157-168 

yield for first and second cutting 166 

Harvest time, average dates in United States, article by J. R. Covert 488-489, 

492-493, 494 

Harvesting, world crops, study of dates 136 

Hawaii Experiment Station, review of work 144-145 

Hawaiian bird reservations, protection 129 

Hay crop, 1910, value, yield, etc 12, 563-566 

cuii^, ar^cial drying, southern farm practice 80 

drier, artificial, construction by .Agriculturai Department 81 

statistics, acreage, production, prices, imports and exports 563-569, 

660,670 

yield per acre, increase, etc 28, 565 

HealUi Department, proposed, objections 30-32 

protection by control of rata, fieas, etc 120-122 

Seliothts o^oUta, injuries to tobacco, control, etc 281, 288-289 

Hemiptera, species injurious to tobacco plants ? 2M 

Hemp growing, expcnments, etc 62 

paper-making crop, value, etc 3^ 

statistics, imports 680-681 

Henbane, imports, comparison with standard ^ . 212 

Hickman, B. W., artide on ‘‘The eradication of cattle tuberculosis in the 

District of Columbia ” 231-242 

Hickory borer, painted, life history, injuries, control, etc 349-350 

twiggirdler, life history, injunee, contiol, etc 356-357 

Hides and smns, statiatics, imports and exports 621-627, 655, 666, 683 

Highway engineering instruction, Public Hoads Office 152-153 

Highways, bridges, need of improvement 153-154 

neeos of early colonies 267 

Hog cholera, serum for prevention, Animal Industry Bureau work 60 

Hog-cholera vacdue, experimeuts, distribution, etc., by experiment stations. . 139 

Ho^ (swine) statistics, numbers, prices, exports, etc 641-642, 665 

Holmes, George K., article on ‘^Supply and wages of farm labor” 189-200 

Hood, S. C., and R. H. True, article on ‘Tampbor cultivation in the United 

States” 449-460 

Hooker, W. A., statement in regard to tobacco thrips 290-291 

Hope crop, 1910, probabilities 16 

international trade, 1905-1909, table 599 

statistics, production, prices, imports, exports, etc 597, 

598, 660, 670, 677, 678, 680, 681 

Homworm, tobacco, history, injuries, control, remedies, etc 281, 284-2M 

Horee breeding, work of Department 44 

value as economic animal, remarks 191 

Horses, brewing for Army use, aiscuasion by Secretary 45 

statistics, numbers, prices, imports and exports 628-629, 653, 665 

Hubbard, PsEvoBt, article on Bituminous dust preventives and road bind- 

ere” 297-306 

Humid regions, irrigation in times of drought 150-161 

Hunt, Caroline L., mvestigations of cheese nutrition, recipes, etc 368,369,370 

Hunter, W. D., and F. C. Bibhoff, article on ^'some of toe important ticks of 

the United States” 219-230 

Hurricanes, destructive, 1909, warnings by Weather Bureau 39 

Hvoelef J. C., note on work. 379 

Hybrid seed com, method of production, cost, etc 323-326 

Hybridizatimi, cmn, selection of varieties 324-326 

use in increase of com yield, article by 0. N. Collins 310*328 

Hybrids, com, yield, 58 

sebra'aaB, breeding experiments 44 

Hydrocyanic'acid gas fumigation, improvement ^ . 116 

use against cigtieUe beetles 292 

Bphtrupei ome%sttniu, description, injuries to forest trees, control, etc ... . 862-353 
description, injunee to ffifest trees, control, etc 351-362 
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Ice, dairy requiremeats, importance, etc 278-280 

iiousee, building for dairy purposes, directiona 270-280 

Idaho, irr^don inveetigadona, cooperative work 140-150 

Immi^d^ contribution to farm labor, remarks 191 

Imports, camphor, 1999-1909 450 

food and drug products, inspection 201-212 

variety and valuation ; 208 

India rubber. Set Rubber. 

Insect depredationa. forest, remarks 341 

pests, citrus fruits and coSee, studies in Porto Rico 145 

Insecticides, investigations by Chemistry Bureau 105 

Insects, control, measures and investigations 112-120 

enemies of tobacco in United States, article by A. C. Morgan i. 281-296 

Inspection, animals, export and import 61 

food and drug imports 201-212 

foreign seeds, plants, and cherry trees 119 

insect control, cooperation of Slates, Treasury Department, Ento- 
mology Bureau, and railroads 118-119 

legislation. National, against insect pests, necessity 119 

meat, 1910, work, cc®t, and extent 42-43 

moth, measure against gipsy and brown-tail moths 113 

State, aid in insect control 118-119 

Insular agricultu^ experiment stations, review of work by Secretary 143-146 

Interior Department, cooperation with Forest Service in tunber protection. . 117-118 

Invoices, Awd and drug imports, inspection 204-208 

Iron, corrosion, study in Public Roads Office 155 

Irrigation, demonstration farms, small water supplies 149 

humid regions, study 150-151 

investigations, Experiment Stations Office 148-150 

relation to cooperation in fruit growing and handling 392 

reservoirs, annual loss of water from evaporation, studies 407-408 

Jaborandi, imports, comparison with standard 212 

Jalap, imports, comparison with standard 212 

Japan, insect-infested cherry trees, destruction 119 

Jujubes^^ught-resistant Cihinese fruit, proposed experiments 78 

Justice Department, cooperation with Office of Solicitor 33-34 

Jute, statistics, imports ; 680^81 

Kafir, pink, drought-resistant forage crop, studies 85 

KEtLERMArr, Kara F., article on “Nitro^n-gathering plants” 213-218 

Kerosene emulsion, use against tobacco insects 291, 292, 293, 294 

Kharkov wheat, winter variety, note 64 

King, statement of water required to produce ton of grain. 172 


Labor, convict, use on roads 273 

farm, supply and wages, article by George K. Holmes 189-200 

productiveness, increase by machmery 90-191 

trained, value in fruit handling , 400 

Ijaboratories, inspection of imported mod and drugs, establishment at ports of 

entry - 208-204 

Laboratory, soils, investigations, progress, scope, and value 110-111 

wood-testiog, cooperative studies in Wisconsin 264 

Laborers, agricultural, toreign-boru ■- — 191-192 

fmm, wage rates of men, 1866-1909, variations, etc 194-196 

migration from city to farm, remarks 199-200 

Lacey Act, constitutionality, decision, importance 35 

Lanowobthy, C. F,, and R. D. Milnee, article on “The reepiration calorime- 
ter and results of experiments with it” 307-318 

article on “Obeeee and other substitutes for meat in the 
diet” 359-370 


Larch, western, injuries from western larch bark borer. . 

Lard and laid compounds, statistics, exports 

freight rates, United States ports to Liverpool, 1910 

Larkspur, poisoning, studies - - . - — 

Lflsiooenna ssmcoms, injuries to tobacco, control, etc. . . 
Laws, forest protection 
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666,667,676-677 

651 

60 

281-282,291-292 
... 33 34,35,420 
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Ii«w8, game, 1890-1910, States adopting 249-262 

governing imported ted and drug products, discussion 201-203 

Lead arsenate, use afpunst tobacco insects 2% 

legislation, fire prevention in National Forests, enactment, provisions, etc 420 

need ' 51-52 

Legumes, beneScial effects on near-by crops 139 

drought-resistant vuieties, studies 85 

substitution for meat^ practices, suggestions, etc 3694164, 369 

lemon groves, protection from msectSj investi^tions 116-117 

Lemons, statistics, Imports ■. 683 

Lepidoptera, species injurious to tobacco plant 296 

Libraries, agricultural, efforts at popularizing among farmers '. 136 

Library, Department, work and accessions, review by Secretary 136 

Licorice root, statistics, imports 680-681 

Lime, acetate, manufacture from mill waste, study 261 

Lime-sulphur, self-boiled, use as fungicide tor spraying peach trees 54 

Lip-and-Ieg ulceration of sheep, work of Animal Indust^ Bureau 48-46 

Liquors, imports, valuation 211 

statistics, imports and ezjwrts, 1906-1910 660-661, 670-671 

Live-stock breeding, Alaska, expenmenta 144 

tre^ht rates, Chicago to New York, 1881-1910 650 

importation and breeding, experiments 46, 148 

numbers, exports, prices, etc., tables 615, 618, 628^31 

selling and delivering, conditions affecting, study ^ 135 

Set also Farm animals. r 

Loco-weed poisoning, studies 60 

Locust borer, control measures 348-349 

life history, injury to timber, etc 347-349 

grouse, injury to tobacco seed beds 292 

Logs, mill waste, total per cent 2M 

Lumber, odd-length and o^d-width, saving to lumbermen 260-261 

statistics, imports and exports 658, 668, 685-687 

use in United States, 1880, 1890, 1900, 1907 256 

See also Wood. 

Macadam, rock asphalts, use in road construction 305 

Macaroni, statistics, imports, 1906-1910 660 

Machinery, farm, labor-saving, remarks i. .....; 191 

Mallein, distribution. 51 

Man, muscular work and bodily activity, measurement, importance and 

methods : ! 313-315 

Mango, Cecil, new variety, nomenclature, description, etc 432-433 

growmg, Florida and Porto Rico, importance i 77 

Manila, statistics, imports 680-681 

Maple products, mvemigations 99 

Maroaroput onnufatur. See Tick, fever. North American. 

Marme work, Weather Bureau, 1910 41-42 

Market, fruit, effect of cooperation in selling 4M 

game, article by Henry Oldys 243-254 

Marketing, eg^, improvement of methods, necessity 474-476 

fruit, cooperative methods, article by G. Harold Powell 391-406 

Markets, game, conditions, etc 252-2^ 

Maryland, Baltimore County, community .work of agricultural high school 182-188 

road laws, date, provisions, etc 266-268 

Massachusetts, toad lawsL^tes, provisions, etc 266 

McGbb, W J, article on “ The amcultural duly of water" 1694176 

McPherson, Alex., statement of ratio of water to production of various crops. . 172-173 

Meal, statistics, exports, 1906-1910 670,876-677 

Meat, digestibility, comparison with cheese 317 

fuwtions in diet 369-W 

Meat inspection laws, enforcement 34, % 

g.:,-. ■ relation to animal husbandry 30,31 

work, 1910, cost and extent 42^ 

substitutes, commercial, remarks .^. 366 

in the diet, article by C. F. Langworthy .'. 359-370 

Meats, dreaaed, freight rates, Chicago to New York, 1881-1910 650 
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Meats, imports, varieties and valuation 2d9 

packed, freight rates, Cincinnati to New York, 1881-1910 649 

Mental work, edect on natter and energy within the body, experiments 315-316 

Mercury, bichlorid, use in disinfection of tuberculous premises 232 

Meyer, Frank N., report on Chinese persimmon scions 434-435 

Milch cows, statistics, numbers, prices, etc. . . ‘ 630 

Milk, bacteriological study and results. 47 

condensed, investigations by Chemistry Bureau 11)1-102 

investigations, experiment stations work, notes * 139 

prices, dairyman’s share 20-21,24 

statistics, imports and exports, 1906-1910 653, 665 

substitution for meat, practices, su^estions, etc 361-363 

supplies, improvement 46 

testing for farmer, community work of rural high school .... — 188 

use of ice in cooling, effect on keeping quality 278-279 

Millet, drou^t-resistant varieties, studies 85 

Milner, R. I)., and C. F. I^anoworthy, article on “The respiration calorimeter - 

and results of experiments with it ” 307-318 

Minnesota, destruction of birds in 1904 382-383 

Molasses, statistics, imports and exports 663, 673, 680-681 

MonahamTnua tilillator, description, injuries to forest trees, control, etc 346-347 

Mongoose, exclusion from United Stat^, not© 127 

Montana, Bitterroot Valley, mortality from Rocky Mountain spotted-fever tick. 226 

Moose, range and condition in Unitw States 248 

Morgan, 4.. 0., article on “Insect enemies of tobacco in United States ” 281-296 

Moth, codling, losses by, and birds as means of repression 124-125 

Moths, gipsy and brown-tail, control, investigations 112-116 

spread, studies 112-113 

introduction into UnitM States upon apple and pear seedlings 118 

• tobacco, emergence from hibernation, record 286 

Mountains, snowfall, observations, etc., article by Frank H. Bigelow 407-412 

Mules, stttistics, numbers, prices, etc 628-629 

Muscular work, effect on matter and energy within the body, experiments. . 313-315 

Mushrooms, composition, use in diet - 365 

Mussel, enemy to oyster, note. 375 

National forests. iSeeJForests, National. 

Naval stores, statistics, experts, 1906-1910 668 

Nwrobacillosis, sheep, work of Animal Industry Bureau 48-49 

Negroes, farm laborers, problems, decline, etc 193 

Neoclytw spp., life history, injuries, control, etc 353-355 

New England colonies, road establishment, early date and description... 266 

Jersey, oyster crop 371 

rWs, inauguration of State aid, appiopriations, etc 270 

Mexico, biological survey, completion 126 

York, fruit-precooling plants, location, description, etc 447-448 

road laws, dates, provisions, etc 266-267 

roads, development and details of system,' appropriations, etc 271-272 

shellfish industry 371 

Nitrc^en, availability as plant food, relation to nitrogen-fixing plants 217-218 

Nitrogen-fixing plants, relation to potential supply of nitrogen 217-218 

Nitrogen-gathenng plants, article by Karl F. KeUerman 213-218 

North American fever tick. See TicL: 

Nurserystock, importations, quarantineandixispection, necessity for legislation. 119 

statistics^ imports, 1906-1910 - 661 

Nut products, substitution for meat, practices, suggestions, etc 364-365 

Nutrition investigations, Experiment Stations O^e, purpose and bistory . . 146-148 

work, Agricuiturai Department, practical vuue, demonstration 148 

Nuts, statistics, importB 661, 679-680, 683 

substitution tor meat, practices, suggestions, etc 364-365 

Oak\lruner, life history, injuries, control, etc 355 

Oats crop, 1910^ value and yield 13 

• investigations, work 66 

sowing and harvesting, dates, by States 490, 492 

statistics, acreage, production, prices, imports and exports 523-^, 6^, 669 
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Oats, yield per acre, increase, etc 28, 528 

Oil c^e ana oil-csdce meal, statistics, tables 609, 671 

campbor, source, total output^ etc 450 

use by railroads as fuel in national forests, necessity 418-419 

Oil-cement concrete, investigations, Public Roads OfBce /. . . 155-156 

Oil-producing plants, studies 60 

Oils, beef, statistics, exports 675-676 

edible, imports, variety and valuation 209 

*oleo, etc., statistics, exports 666, 675-676 

v^etable, statistics, imports and exports 662, 671-672, 678, 681-682 

Okra, p^er making, experiments 339 

Oldys, Hbnry, article on “The game market of to-day” 243-254 

Oleomargarine, statistics, exports, 1906-1910 666 

Olive oil, statistics, imports 681-682 

oil-making varieties, note 140-141 

Ondderes cingvMa. life history, injuries, control, etc 358-357 

Opium, statistics, imports 681-682 

Orange grovee, protection from insects, investigations : . . . . ll6-117 

new va^et^^ name, description, etc 430-431 

rust of apple, prevalence, work, etc. 54 

Oran^, statistics, imports 683 

OmiiAodoros rtugnini augu, description, injuries, etc 222-223 

Ttinubcda, transmission of diseases 223, 226 

Orthoptera, species injurious to tobacco plant 292, 293-294 

Oyster fields, Chesapeake Bay . 371 

growing, methods, enemies, etc 373-378 

industryj extentand value, methods, etc., article by Geo. W. Stiles, jr. 371-378 

Oyster-canning industry, United States 372-373 

Oysters, contamination by sew^, evidences, danger, etc 375-378 

cove, application of term 373 

investi^tions 102 

propagation.... 374-376 

seen, transplanting methods 374-375 

shucking, methods 372 

Ozark region, Missouri and Arkansas, completion of rocoDDoissance soil surveys. 109 

Pacific coast tick, distribution, description, injuries, etc 227-228 

Packing fruit, rules in cooperative work 399-400 

house, central, for fruit handling 400 

Packing-house producta, statistics, importeand exports . . 19, 654-655, 666-667, 676-677 
Pao£, Logan Walleb, article on “Pr^Tess and present status of the good- 

roads movement in the United States” 266-274 

Paint, use as rust preventive for iron and steel 165 

Palestine, wild wheat, drought-resistant, study 77 

Paper making from crop plants, experiments, methods, etc 330-340 

testing diff^nt plants, appropriation by Congress 329 

utilization of crop plants, article by Charles J. Brand. 329-340 

manufacture from mill waste, study 261 

plants suitable for making,' investi^tioDB 62 

pulp, yield of cornstalks 330 

Paprika, demand, growth of industry, etc 59 

Parasites, moth, introduction against^psy and brown^tail moths 114-116 

Paris green, use against tobacco bom worms — 286-287 

Partridge, Hungarian, introduction, etc 128 

Peach, C^ese, value as stock, studies 76 

growing, value of self-boiled lime-sulphur fungicide 54 

new variety, nomenclature, description, etc 428-429 

Peanuts, statistics, imports, 1906-1910. 661 

Pear, prickly, spineless, viUue as cattle feed 80 

thripe, control, work, note — 120 

Fear-blight, control, note 54 

Pecan scab, control methods 54-66 

Pellagra, study of cause - 60 

Pevninoton, M. £., and H. 0. PIeboz, article on ‘^Tbe effect of the present 

method of idling on the indusi^ and the product ” 461-476 

PminsylvBiiia, road lawi, dates, provisions, etc 266-267 

Pepper, paprika, demand, growui of industry, etc 59 



INDEX. 


705 


Page. 

^ Perishable products, handling, remarks by Secretary 156 

Persimmon, Chinese seedless, experiments in North Carolina 78 

new variety, nomenclature, description, etc 433-436 

“Perugene,^’ imports, note 212 

Pheasant, propagation, note 128 

Phle^th(mtiu9 spp., injuries to tobacco, control, etc 281, 284-285 

Phihoriima operculella, history, injuries to tobacco, control, etc 281, 289-290 

Picking fruit, rules in cooperative work 399-400 

PiEfiCE, H. C., and M. K Pekninqton, article on “The effect of the present . 

method of handling ^gs on the industi^ and the product” 461-476 

Pine borer, black-homed, life history, injuries, control, etc 350-351 

fflwyer, southern, life history, injuries to timber, etc 346-347 

sellings, blister rust, control methods 55 

Pineapple diseases, investigations and control experiments 144-145 

Pineapples, study, remarks 141, 144-145 

Pitch, appUcation of term 298-299 

Plague, danger of becoming epidemic through ground squirrel 121-122 

spread by animals and insects 120-122 

Plant breeding, experiments with alk^ and drought-resistant plants 71-72 

Industry Bureau, cooperation with Chemistry Bureau 99-100 

work, 1910, review by Secretary 53-86 

introduction, prc^ss, review of work ny Secretary 76-78 

pathology, investigations and work 53-56 

physiology, investigations 105-106 

Plant'nutrition problems, cooperative studies. 71 

Plants, aHmli-refidstant, breeding, invest^tions 71-72 

drought-resistant, breedmg, investiMtione 71-72 

nitrogen-gathering, article by Karl F. Kellerman 213-218 

paper-makiog tests, work f 529 

utilization in paper making, article by Charles J. Brand 329-340 

Poisonous plants, investigation, review of work by Secretary 60-61 

Pollination experiments, apple, remarks 140 

Pomology, field inveetigiatione, review of work by Secretary 74-75 

Pooling, fruit-marketing practice, advantages and difficulties 401 

Pork, statistics, exports 666, 676-677 

Porto Rico Experiment Station, review of work 145 

Potato diseases, danger, need of investigation, etc • ; ■ . .5? 

Potatoes, crop, 1910, yield, etc 13, 554-562 

new varieties, need, etc ^6 

prices, 1910, discussion — kco 

statistics, acreage, production, prices, etc 

yield per acre, increase, etc 2^^ 

Poultry, injury from fowl tick 

investigations by Animal Industry Bureau, remarks 44 

Chemistry Bureau 100-101 

prices, fiumers’ share... 

statistics, prices of chickens, 1909-10 643 

CWckens; Turkeys. . . i_ • 

Powell, G. Habold, article on “Cooperation in the handling and marketing 

391-4M 

Prairie chickens, condition in United States 

dogs, control, measures and investigations - 

Precooling, fruit, article by A. V. Stubenrauch and S. J. Dennis 437-448 

plants, fruit, study oi typte 

Preservatives, WOM, use, composition, etc. 489 

on low-grade and dead timber 

Prickly pear, spineless, value as cattle feed — ,.. — - ™ 

Protozoan disease of dog, transmission by brown dog Uck, note 

Provisions, freight rates, Cbica^ to Europe, 1901-1910 boz 

Primer, oak, life history, injurv^i, control, ete.. • • ^ 

Publications, AgriciUture Depaitoent, distribution, article by Jos. A.Amoid. 477-479 

sales by Superintendent of Documents. 132 

Division, expenditures for printing and binding, 1910 134 

review of work by Secretary 

Weather Bureau, change of methods 

Pulp, wood, atotistici, tables 614,658,659,686-087 
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Quail, couditicm in United States 248 

Quaintanbe, A. L., statement in regaid to toba^-budvorms . 28& 

Quarantine, animals, imported. . : 61 

cattle tick, area released, 1910 47-48 

Quince seed, imports, comparison wiA standard ; 212 

Rabbit tick, distribution, description, etc 228-229 

Railroads, cooperation with Forest Service in fire protection 90, 418-419 

re^nsibility for forest fires 90 

Rain, formation, studies 409-410 

Range management, National Forests 95-90 

Raspberry, new variety, name, description, etc 42M30 

Rats, control measures for health protection 120-121 

wood, genua NtoUma, monograph 126 

Reclamation projects, prc^esa of worK at field stations 70-71 

Service, cooperative study of precipitation, temperature, 

evaporation 407-412 

Recommendations oy Secretary 41, 51-52, 92, 94, 97, 137 ^ 

Reforestation, damage by rodents. 123 

National Forests 86^7 

Reservoirs, irrigation, annual loss of water from evaporation 407-408 

Respiration calorimeter. Set Calorimeter. 

Rhode Island, revenue from shellfish industry 371 

Rhodes grass, adaptability to Florida and Texas, ^ . 84 

Rice, acreage, production, prices, etc 593,594-595 

crop, 1910, yield ^4 value 15-18, 694-595 

growing, Hawaii, mveatigations.... 144 

Southern States, expmments 150 

international trade, 1905-1909, tables 596 

investigations in various States, review of work 65-56 

statistics, imports and exports 662, 677-678. 681-682 

stra^ utilization for paper making, ej^riments 333-334 

Ricketts, Dr., investigations of relation of Rocky Mountain spotted fever tick 

to spotted fever 226 

Rivers and floods, work of Weather Bureau, 1910 .* 40 

Road binder, application of term, etc 300 

binders and dust preventives, article by Pr4vost Hubbard 297-306 

investigation 154-155 

semipermanent, description, application, etc 301-302 

building, ear^ study and experiments 268-269 

improvement; early work of colonies 267 

present status 151 

pre^ess, collection of data 153 

use of convict labor in various States 273 

laws, earliest enactment in United States 265 

early, States, dates, provisions, etc 265-267 

l^islation, needs and probabilities fw 1911 274 

materials, bituminoiu, classification 299-300 

dust preventives and binders, article by Provost 

Hunbard 297-306 

testing, work of Public Rosuis Office 153, 155 

taxes, payment, improvement in metiiods. 274 

Roads, condition, expenoituree, system of improvements, etc., 1860-1890. . . 269-270 

dmnage by automobiles and traffic, character 302 

good, process and present status of movement in United States, article 

by Lcran Waller Page 265-274 

National, Federal appropriations, 1800-1858 269 

object-lesson and ex^rimental, work of year 151-152 

Public, Office, respc^bility for improvement of road conditions 274 

review of work by Secretary 151-156 

State aid, various States, details of l^islatiou 270-274 

surfruting for light and heavy traffic 302-303 

*_1l JJ j j: noo non 


ttunk-line, construction in various States, total appropriations 273-274 

use of bitumens 297-305 

Bock asphalts, use in road construction 305 
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Rocky Moun^m spotted-fever ticli> distribution, hosts, injuries, etc 225-227 ■ 

Mountains, enow fields, diembution, elevation, etc 408-409 

Rodents, control by poisoning v 122, 12S 

forest injunea by, remarks 123 

tick-harboring, relation to spotted fever, study 123-124 

Itoot nodules, different types, description, illustrations, etc 214-217 

Roots, danger in feeding to breeding sheep 139-140 

Rosin, investigations 106 

- statistics tables 610, 668, 685-686 

Rotation cereal crops, experiments - 65 

Rubber growing, experiments in Hawaii 145 

statistics, taoles 612, 686-687 

Rust, apple, prevalence and prevention 54, 140 

Rye crop, 1910, yield and vame 15 

sowing and harvesting, dates, by States 490,492 

statistics, acreage, production, prices, exports and imports 541-649,659,669 

yield per acre, increase, etc 28, 546 


Salt, mining in Salton Basin, California 410 

Salton Sea^ubhem California, location, de^ription, and studies. 40-41, 410-411, 412 

Saunders, William, report on camphor-tree introduction 451 

Sausage casings, statistics, imports and exports,. 1906-1910 655, 667 

Sawdust, use in ice houses, selection .• 280 

Scabies, sheep and cattle, eradication work 48 

School, r^cmtural high, of Baltimore County. Md., community work 182-188 

Schools, agricultural, growth of work, remarks by Secretary 141-142 

rural high, community work, article by Dick J. Crosby and B. H. 

Crocheron 177-188 

use of Fanners’ Bulletins in classes, remarks by Secretary 133 

Scientific publications, distribution and cost. 133 

work, publication of results, proposals and estimates for 137-138 

Scuppemong grapes, pruning, etc., stuaie^ notes 140 

Secretary, Agriculture. See Agriculture, Secretary'. 

Seed, alfalfa, production, importation, etc 83-84 

bed, tobacco, insects attacking, remedies, etc 292-293 

clover, statistics, prices, wholesale 670 

com, hybrid, method and cost of production, etc 323-326 

distribution, Congressional, remarks by Secretary 85-86 

tobacco, insects attacking 296 

Seeds, statistics, imports and exports, 1906-1910 662-663,672 

tosting for farmers, community work of rural high school 188 

laboratories, review of work 64 . 

Seedtime, average dales in United States, f^cle by J. R. Covert. 488-494 

Seismological work, establishment and equipment, recommendation...-., 41 

Separator, cream, effect on quality of butter and on dairy industry 276 

Serum, hog cholera, preparation and distribution, cooperative work 50 

value as preventive of dbe^, experiments 50 

Sewage contaminationj protection of oysters from 371-378 

Sheep breeding, experiments in Alaska 144 

Up-and-lee uiceration, work of Animal Industry Bureau 48-49 

necrobacifloeis, work of Animal Industiy Bureau 48-49 

root feeding, daiyjer, experiment stations study 13^140 

scabies, eradication work, 48 

statistics, numbers, prices, imports, exwrts, eto 635-636,653,665 

woollesB, introduction and breedii^ inrorto Rico . . 145 

Shellfi^ industry, value, etc., article by Geoige W. Stiles, jr 371-378 

Shingles, statistics, imports *. 686-687 

SiLcox,F.A.,artlcleon “Firepreventionand control on theNationalPoreets”. 413-424 

Silk statistics, imports, etc v • 679-680 

Sisal growing, experiments, note,...’ 62-63 

Skins and hides, statistics, international trade 621-627 

Smelter wastes^ investigations 105 

Snout-beetles, injuries to tobacco plant 295 

Snow fields, Rocky Mountains, distribution, elevation, etc 408-409 

formation, studies. . 4(^-410 

measurement, experiments 40 

melting, uses of water 409 
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Snowfall, importance to engineers, studies 408 

mountain, observations in United States, article by fHni E. 

Bigelow 407-412 

Soil acidity, plants indicating, studies 72 

bactenol^y, investigations .i 57 

COTwtitution 109-170 

featility, maintenance, remarks 110-111, 138 

fluid, movement, capacity of difierent soils, etc 170-172 

reeources, Unitea States, monc^pbs of fects, publication 111-112 

Survey, cooperation witn various State governments..-. 107 

water investi^tioQs, Great Plains, scope, value, etc 109-110 

Soil-plant circulatioo 172-173 

Soils Bureau, work, 1910, review by Se^ts^ 107-112 

fertility, investigations, importance and value of work 110-111 

laboratory investigations, scope, value, etc 110-111 

Solar radiation, measurement, study by Weatker Bureau 41 

Solicitor, Office, work, 1910, review by Secretary 33-36 

Sorghums, grain, investigations, note 66 

South Garouna, woid growing 78 

road laws, dates, provisions, etc.. 267 

Spices, imparts, valuation 210 

statistics, imports, 1906-1910 663 

Spirochaetosis, transmission by ticks 221,223 

SpUtworm, tobacco, history, iajuriee, cocliol methods, etc 281, 289-2W 

Spotted fever, spr^ by ticks, coop^tive studies 123-124 

Spotted-fever Rocky Mountain tick, distribution, injuries, etc 225-227 

Spray, tobacco flea beetle, formula 283 

Spraying, investigations and experiments, notra 1^) 

moth, measure for control of gipsy and brown-tail moth 113 

oreh^, methods and sprays 53-54 

rubber experiments in Hawaii 145 

success a^nst white fly and orange thrip 116-117 

Sprout forests, second-growth management, article by Henry S. Graves 157-108 

system of forest reproduction.. 158-161 

Squirrel, ground . Ses Ground squirrel. 

Stmflsb, enemy of oyster, note 375 

Starlings, exclusion from United States, investigations 127 

State aid for roads, list of States, notes, etc 276-274 

l^hway departments, list of StatM, notes 273,274 

Statistics, agricultural 499^7 

Bureau, investigations of w^ rates of farm labor 194-199 

review of work by ^retaiy 134-130 

crop 499-627 

studies of prices of beef and pork 135 

Staves, statistics, expo^, 1906-1910 668, 085-^ 

Steam engines, comparison with efficiency d man, calorimeter experiments . . 315 

Steel, corrosioa, stuay, Public Roads OMce 155 

Stiles, Gboboe W., Jb., article on “The value the shellfish industry and the 

protection of oysters from sewaro contamination ” 371-378 

Stock bleeding, work at Kodiak Station, Alaska 144 

SUaage, cold, conditions results, etc 472-474 

Storer, statement of amount of water required for poimd of dry plant matter ... 172 

Stramoniom, imports, comparison with standard 212 

Straw, flax, utUixatioa for paper mal^ 336-337 

rice, utflkation in pper making, experiments 333-334 

Btnchnine, use againrt roaents, value 122, 123, 124 

Stdbbnsaucb, a. y., and S. J. Dennis, article on “The precooling of fruit” . 437-448 

Suckfly, tobacco^ injury, remedy, etc 294 

Sugar, beet, statistics, acreage and production... 602,605 

alto Beet su^. 

case, statistics, {ffoduction, etc... 601-602,602-604 

crop, production and value, 1910..... 13-14 

intenrational trade, 1905-19D9, tables... 604 

production, avenge, etc., tables 601, 602-603, 606 

statistics, impOTts, and exports. .................... 663, 678, 677-678, 681-6S2 
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Su]^pliee, con^ct, analyses of samples 106 

Swine, statistics, numbers, prices, etc 641-642, 665 

Tallow, statistics, exports 666, 675-676 

Tanning material, statistics, imports and exports, 1906-1910 657-658, 667 

plants, study as crop, note 59 

Tar, application of term 299 

Taylor, Willum A., article on “Promising new fruits” 425-436 

Tea act, discussion 202-203 

growing, work in South Carolina 59 

imports^ inspection, etc 202-203 

prices, increase on import value... 24, 25 

statistics, tables .■ 606,663,681-682 

Teachers’ courses, increase, number, etc 141 

rural schools, meetings, management in Baltimore County, Md 184-185 

Teachii^, community, in rural high schools 178-180 

Telephone lines, construction in National Forests, value, etc 91 

Telephones, use and value in fire control, National Forests 423 

Tetropium velutinum, description, injuries to forest trees, control, etc 344-346 

Tettiffidea lateraliSy injury to tobacco seed bed 292 

Thrips, orange, control measures and study 116-117 

pear, control work, note 120 

tobacco, habits, injuries and remedies 281, 290-291 

Tick, cattle, eradication work 47-48 

fever. North American, distribution, life history, etc 229-230 

loss annually from , 228-230 

fowl, distribution, life history, economic importance, etc 220-222 

Gulf coast, ’"control measures 225 

distribution, life history, injuries, etc 224-225 

lone star, control measures 224 

distribution, description, injuries to animals, etc 223-224 

Pacific coast, distribution, description, injuries, etc 227-228 

rabbit, distribution, description, etc 228-229 

Ec«ky Mountain spotted fever, distribution, hosts, injuries, etc 225-227 

spinose ear, description, life history, injury to animals, etc 222-223 

spotted fever, study in relation to rodents 123-124 

wood, distribution, description, injuries, etc 227-228 

Ticks, dog, distribution, description, etc 228, 230 

United States, some of the more important, article by W. D. Hunter and 

F. C. Bishopp 219-230 

Ties, cross, hewed, i»r cent of loss in manufacture 257, 258 

Timber, age for cutting to insure sprout reproduction 159rl60 

cuttings and reserves to insxire reproduction in hardwood forests. . . 157-168 

felled, injuries by southern pine sawyer 346-347 

fir^killea, utilization by Forest Service, method 06 

low^rade and dead, disposition, quantity, etc 93, 259-260 

sales, National Forests, amount, prices, etc 95 

stati^ics, exports 669, 685-686 

supply, conservation, necessity for cooperation 263-264 

utilization by use of preservatives 259-260 

waste in manufacturing, total per cent 257-258 

See also VJood. 

Timothy, breeding experiments in Ohio 83 

Tobacco crop, 1910, yield and “value 14 

horaworm, history, injuries, control, etc 281, 284-288 

insect enemies in United States, article by A. G. Morgan 281-296 

international trade, 1905-1909, tobies 588-589 

investigations, review of work by Secretory 68-69 

planting and harvesting, dates, by Stotes 491, 493 

seed, insects attackii^, control remedies, etc 292-293,296 

shade-grown, injury by budworms 

acreage, production, value, exports, etc 584, 586-588, 663, 6p 

thrips, loss from, note 281 

yield per acre, increase oao ocS 

Toll roads, advantages, disadvantages, and gradual discontinuance 268^69 

Transportation, stousticB.'fTr farm products 646-652 

See Freight. 
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Tree plantmg, cooperation of Government^ States, cities, etc ... ; 257 

Trees, protection com insects 112-119 

reserve in coppice forests, selection, etc 161-162 

Truck crops, greenhouse, experimeut station study of new disease, note 140 

. Truck-crop dmeas^ studies — 66 

investigations, review of work by Secretary 72-73 

Tbub, R. H., and S. C. Hood, article on "(tophor cultivation in TJnit^ 

States” 449-460 

Trunk-line roads, construction in various States, total appropriations 273-274 

Tuberculin, distribution 61 

test, cattle, verification of reactions 232 

retesting cattle on infected premises, frequency for eradica- 
tion of disease 234 

testir^ of cattle, number of States requiring 231 

Tuberculoas, cattlo, eradication in District of Columbia 49, 231-242 

suppression, order of Commissioners of District of Colum- 
bia 239-242 

Turkeys, prices, farmers’ ^are 22, 26 

wild, condition in United States 248 

Turpentine, investigations by Chemistry Bureau 106 

manufacture from mill wa^', study 261 

statistics, tables 611,657,668,685-686 

Twenty-eight hour law, enforcement 34, 35 

Twig girdle, hickory, life history, injuries, control, etc 356-367 

tJdo, Japanese salad plant, introduction and use ; ♦ . . 78 

Utah, irrigatioa investigations, cooperative work 149-150 

Vaccine, blackleg, distribution 61 

hog-chol^, experimeuta, distribution, etc., by experiment stations. . 139 


Venison, prices, 1653, 1763, 1910 246 

Vin^^, inveetigatioQS 99 

Virginia, oyster fields, extent, etc 371 

road laws, dates, provisions, etc 265-266 

earliest enactment, 1632 265 

Viticultural investigations 75 

Wages, farm, investigations, remarks on pn^^reas 135 

labor, supply 189-200 

investigations by Bureau of Statistics 194-199 

purchakng power, etc 197-199 

relation to production 196 

Washington, D. G., cattle tuberculosis, eradication, article by R. W. Hick- 
man 231-242 

Wastes, forest, saving, progress, article by William L. Hall 255-264 

smelter, inv^igations 106 

Water, agricultural duty, article by W. J. Mdjiee 169-176 

duty, application of term 175-176 

from meltiDg snow, uses, etc 409 

importance in soil 169 

imgation, waste under old methods 149 

loss from evaporation in irrigation reservoirs ^-408 

purification, investigations 57 

supply, ratio to crop production 173-175 

Watafowl, coition in United States 248-249 

Weather Bureau, cooperative study of precipitation, temperature, and evapo- 
ration 407-412 

forecasts and warnings, distribution methods 40 

review of work by Swreta^ : 36-42 

changes, inability of birds to foreteU . 38^386 

conditions, 1910, review by P. C. Day 479-4^ 

maps, publication metiiods, chan^ 42 

relation to mignktory movements (d birds, article by Wells W. Cooke . 379-390 

research work 87-38 

warnings, work of year 38-40 
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Wbbb, J. L., article on “Tajuries to foreeta and forest products by roundheaded 

borers” 341-358 

Weeds, eradication, study of methodsw ^ 

Weevil, boll. See Boll weevil. * 

Wells, flowing, use and value for irrigation 160-151 

Wheat crop, 1910, yield and value 12-13 

drought-reeistant, study in Palestine 77 

durum, production, note 64 

freight rates, Chicago to New York porta 648, 649 

Kansas City and Omalm to Gulf and Atlantic ports 647 

Toledo, DiUuth, and Chici^o, to Buffalo 648 

labor required to produce 1 bushel, decline from 1830 to 1894. 191 

seeding, rate per acre. 65 

sowing and harvesting, dates, by States 490, 492, 493 • 

statistics, acreage, production, prices, etc 508-522 

imports and exports 659, 669,677-678 

storage under commercial conditions, studies 63 

winter, production, notes 64-65 

yield per acre, increase, etc -i. 27, 28, 516 

White, B. D., article on “The grading of cream" 275-280 

WttsoN, James, report as Secretary of Agriculture 9-156 

Wilt, tobacco, relation to species of hemiptera, remedi^, etc 294 

Wilt-resistant cotton, and cowpeaa, importance of distribution 56 

Wine-making methods, studies by Chemistry Bureau 99-100 

Wines, imports, valuations 211 

staMatics, imports and exports, 1906-1910 661, 671 

Wire fencing^ rusting investigation 155 

Wireworms, injury to tobacco plants 293 

Wisconsin, forest-products, investigations, cooperation with Forest Service. . . . 96-97 

Women, aOTcultural laborers^ declme, remark 192-193 

Vacation in rural h^h schools, community work 186-187 

farmers’ institutes, number and attendance 142-143 

Wood alcohol, manufacture from mill waste, etudy 261 

preservatives, use, composition, etc 259 

pulp, statistics, international trade, 1905-1909, tables 614 

value for paper making, etc 339-340 

statistics^ imports and exports, 1906-1910 658, 668-669 

use as railroad ties, poles, and pulp 256 

in manufacture of turpentine, wood alcohol, paper, etc 261 

waste, control at sawmills, method 260-261 

See aUo Forest products. 

Wood-oil tree, Chinese, introduction and value 78 

Wood-preservative plants, establishment at sawmills, use, value, etc 259 

Wood-testing, cooperative laboratory studies in Wisconsin 264 

Wood-using industries, consolidation, necessity and \'alue 261-263 

Wool, statistics, international trade, 1905-1909 641 

production, prices, exports, imports, etc 637-641, 

654, 665, 679-680 

See aUo Fibers, animal. 

Wyoming, biological survey, progress of work 126 

irrigation investi^tions, cooperative work 149-150 

Zebra-ass hybrids, breeding experiments 44 

Zebu, breeding experiments in Porto Rico 145 

Zinc-chlorid, use in timber preservation 259 







